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Foreword 



Incroased economic compatWon anwng states and wim 

attention than ever before on factors reiatad to economic development Indeed, the varied 
Initiatives and demands on tfie system of higher education to provide leadership and 
support for the local, state and national economi c development agenda is creating txith 
new oppomjnities and new chaHenges for American and Missouri higher education. 
Missouri Higtm Education and Economic Dtwiopmwn: StitmMdng andAbotting Insightful 
Action provides an overview of the Issues and describes the variety of roles higher 
education has in support of the state's economic development agenda. 

The intemationalization of the economy and subsequent global competition, the rapid 
changes in technology and attendant demands for a skNied woricforce adaptable to 
changes in the workplace and capable of lifelong learning, and the changing 
demographics present emerging challenges to state-level higher education poMcy plan- 
ning and development and to Ngfier education institutions. As part of a series of reports 
to the Coordinating Board fbr Higher Education, Missouri Highor Education and Economic 
Developmant: Stimulating and Abasing JnsigMful Action provides an oven^ of issues and 
t}ackground on a topical sut)ject of Interest and concern to the Board arxJ to the citizens 
of Missouri. Other reports in this series include Manpower Trends and Issues: A National 
Perspective, A Missouri Context; as weM as Challenges and Opportunities: Minorities in 
Missouri Higher Education, the Invisible Campus: Ott<ampus and Out-of -district Instniction 
in Missouri; and Reporton Stijdent Financial Aid in Missouri. In addition, reports describirig 
needs for off-campus and out-of-district instructkxi in three regk>ns of the state have been 
completed. 

Individually these reports present informatkm and background on the policy and planning 
issues associated with the Board's put>iic polk^y goals. Collectively, the reports provkje 
an overall context within which the Board plans, coordinates, and establishes polkry for 
creating an environment which enatsles Missouri's colleges and universities to improve 
continually their Instructkxi. research and putJik; sen/k;e. 

Charles J. McClain 
Jefferson City 
May 1990 
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Executive Summary 



Increased competition arrxxig states and with ether nations has 
on factors related to ecoTKxnic developmerit and has fostered an irwreased avvareness t>y 
higher education leaders and other officials of the potential the systern of higher education 
has for cor^txjting to the economic vitality of the state. Indeed, a ms^or public policy issue 
today is the role of higher education in economic development 

Higher education's role in economic development must t>e viewed in the context of the 
major transformations now occurring in American society: ttie shift from an industrial-t>ased 
to a service - and high technology-tMsed society and the emergence of a highly competi- 
tive, international economy. Historicaily, American higher education has t)een responsive 
to the many and varied demands placed upon It by its constituencies and has always had 
an essentiai role in stimuiatirig insightful action in periods of ctiange. 

Owing to the potential for significant contributions of higher education to the state's 
economic agenda, ttils report describes issues, roles, and analyses related to Missouri's 
system of higher education within the context of tiie state's ecorxxnic development 

The Section I of the report provides an overview of the chauiged context of economic 
competition. The emergence of a global economy, rapid changes in techrK>logy and the 
attendarrt demands for a sitilled worldbrce adaptable to changes in the worf( place and 
capable of VMong learning, and changing demographics comt>ine to produce unique 
challengesfor the nation and tiiose states competing for new jobs and economic growth. 

Section il of the report demonstrates the necessity of a quality teaclier corps for economic 
development by providing an overview of the United States and selected nations' perfor- 
mance on some factors of education including student perfomrrauice on measures of 
science and mathematics achievement postsecondary enrollment and graduation dis- 
tributions in science and engineering, and a discussion of the need for. and factors related 
to. increasing enroltment in America's postsecondary science and engineering programs. 

Section III of the report provides a discussion of college and university roles in economic 
development While the primary role of higfier education is the deveiopment of human 
resources, emerging roles irx^lude economic research and analysis, capacity building, 
providing technical assistance, technology transfer, and new business development 
Types of higher education institutions and their possible roles in economic development 
are discussed as wen as the current involvement of Missouri's colleges and universities in 
selected programs. Also presented are ttie Coordinating Board's past current and future 
studies and reports ttiat provide valuable infbnnation for ttie development of plans for 
sti-angthening ttie role of Missouri higher education in economic development and plan- 
ning tor ttie future economic vitality of the state. 

A comparative analysis of some factors cl higher education related to economic develop- 
ment for Missouri and ten of Its competitor states is presented in ttie Section IV of ttie report . 
These factors relate to higher education research capacity and research funding from 
federal and state government sources. 
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Th0 pr8paratk)n or this iBport required the garnering of infb^ 

could not have t>een completed without the special help provided tiy Mr. John Johnson, 
Manager of Business Oeveioprnent Missouri Depaitrnem of Economic Developrnent 

TTie National Science Foundation provided much of the data used for the comparative 
analyses of Missouri higher education and that of its competitor states. 




Introduction 



A maior pubNc poNcy issue today is haw states can impr(M« th^ 
of their higher education institutions and systems In general and how they can tMtter 
riMpond to the many and varied initiatives and derriands placed upon thern reiated to 
economic development issuea. The Increased economic competition artiong states and 
with other nations has focused gretter attention than ever before on (actors related to 
the quality of the educational inlrastructure as it impacts on economic development 
Such attention has fostered increased awareness t>y txjsiness. elected officials and state 
higher education leaders on the variety of roles higher education has in contritxjting to 
the economic vitaNry of the nation and states. Owing to the potential for significant 
contributions of higher education to the stai«j's economic agenda, the Missouri Coor- 
dtoMtmg Board for Higher Education diracted that this report be prepared as one product 
of its Action items for 1960-00 rslated to the Board's constitutional and statutory respon- 
sibiiHy for strategic statewide planning. 

Any dtacussion of the role of higher education in economic development must be viewed 
in the context of the ma^or transformations now occurring In American society which 
include the shut from an industriai4>ased to a service- and high technology-based society 
and the emergence of a highly competitive, 'giobar economy. The changes now 
occurring warrant a thoughtful appraisal of the state's and nation's ability to respond to 
the major forces shaping our future economy: the Internationalization' of the economy 
and subsequent global competition, the rapid changes in technology and attendant 
demands for a skilled worldOrce adaptable to changes in the worl(place and capable of 
lifelong learning, and changing demographics. 

Government reports and the popular media are replete with instances of America's 
waning performance in the educational arena The ability of the United States to compete 
successfuRy in a global economy while maintaining a competitive edge resides, ultimate- 
ly, on the ability of our educational infrastmcture to provide our nation and states v^^ 
highest quality education available to ensure that our human resources are second to 
none, it is in the arena of human resource development, and the quality of that 
development that American higher education is ultimately best prepared to stimulate 
and abet insightful action in response to the issues of. and demands for. economic 
deveiopmenL In this regard, the singular most critical factor affecting human resource 
development is the classroom teacher. 

Recognition of improvement in the quality of teachers as crucial to seeming the nation's 
econornic future was apdy noted by Lyrnan A. Qlerifiy, professor emeritas of the University 
of Califomia-Berl(eley, in a 1 985 essay on state coordination prepared for the State Higher 
Education Executive Officers Association. In addressing issues for the 1980s and 
tjeyond, Qienny wrote: 

Our ability to attract very able students into the teaching prof ession at all levels 
of education, K through PhO, has potentially the most serious and long-lasting 
conseque n ces for sodeial welfare. National commissions can make recom- 
mendations on this problem, but the coordinating agencies and the coUeges 
and univerBities must take positive, practk^al steps to improve teacher educa- 
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tion programs and to find ways to attract students into them. Similar steps are 
needed for preparation of coHege-levei teachers. Initiatives must start now, to 
prevent grave impairment of the teacher corps (page 1 6). 



Derek Bok, president of Hansard University woukJ agree and woukl add that improvement 
in the quality of teachers and teacher preparatkxi programs are more essential to 
long-range economk; devekspment than any other role higher educatkxi may h^ e in 
contritxjting to an economk; devetopment agenda In his 1989 keynote address to the 
American Ccuncit on Educatkxi. Bok argued that the critk^l role of higher educatton in 
economk; devek)pment is not in the area of research, tMJt rattier in improving education 
t>y improving the preparatton of teachers, principals and superintendents and t>y using 
technok)gy to improve instmctkxi and learning in subjects such as math and the 
sciences. Bok also suggests a targeting of resources for academic program improve- 
ments to ensure that programs are responsive to existing and emerging societal needs. 

IHistorically, American higher educatk)n has always had an essential role in stimulating 
and abetting insightful actkm in periods of change. This report, therefore, describes 
issues, roles and analyses related to Missouri's system of higher education within the 
changing comext of Missouri's potential for economic development. 
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The Changing Context of Economic Competition 



An Internationa! Economy 

The 'U.S. economy* is somewhat of a misnomer - rather, there exists an international 
marketplace for the exchange of goods, sen/ices, investment capitai and information. 
Beginning in the early 19708, Japan and other newly industrialized countries initiated 
aggressive, government supported strategies to capture world markets for their exports. 
Low latxjr rates in Korea, Taiwan, Brazil and other nations have served to capture a greater 
share of workJ business production contributing to a rapkjiy increasing volume of world 
trade. Currently, more than 70 percent of American products must compete with 
foreign-made goods - and we are k>sing to the competitkm! This toss is reflected in 
trends in the U.S. trade balance shown in Figure 1 . 



Figure 1 



U.S.TRADE BALANCE IN HIGH-TECH AND 
NONHIGH-TECH MANUFACTURED PRODUCTS, 

1970-1987 



BNJJONSOFCXXJUAfe 




High Tech Prod. 



Nonhigh-Tech Prod. 



SouKa: 
"Scitne* 



BcianM Foufidallon, 
Tachnoloay 0mm Book.* 19M 



The trends show a U.S. trade deftoit in nonhigh-technotogy manufactured products since 
1970 (except for a slight surplus in 1975). Since 1982. this deftoit has increased at a 
precipitous rate reaching $1 38.3 billion by 1 987. In the area of high-technotogy manufac- 
tured products, tong believed to be the relatively exclusive province of the U.S., the 
country enjoyed a stable or increasing trade surplus reaching $26.7 tNllton in 1980. 
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Starting in 1 980 however, this trade surplus began to decrease rapidty-4«aching a deficit 
of$Z6t>inionin1986. Although a slight surplus ($ .6 bHIion) is shown fori 987. it remains 
to be seen whether this trade surplus will continue to grow to the levels of the early 1 980s. 

Figures for 1 988 show an overall U.S. trade deficit of $1 37.9 billion while Japan and West 
Germany show respective trade surpluses of $77.4 and $87.7 billion. For 1 989. the U.S. 
is projected to show a trade deficit of $139 billion while Japan. West Germany. Switzer- 
land. Holland, Belgium. Taiwan, and South Korea collectively will show a surplus of $1 77 
billion (Newsweek, July 17, 1989). 

Another indication of the United States' reduced position in intemational competition is 
revealed by the fact that during much of the 1970s, the U.S. tagged Japan. France, 
Canada, Great Britain, and West Qennany in expenditures for plants and equipment as 
a percentage of total output and by 1 980 had ranked lowest among its major competitors 
in exports as a percentage of Gross h4atk)nal Product (Helms, 1981). By the late 1970s, 
productivity in some manufacturing industries In Japan and West Gennany equalled, and 
in some instances surpassed (e.g., automobiles), that of the U.S. The comparatively 
skswer productivity growth of U.S. firms in the late 1970s began to seriously affect U.S. 
competitiveness. Between 1975 and 1980, output per hour in U.S. manufacturing 
increased by an average of 1.7 percent per year while that of Wost Germany rose 3.8 
percent and in Japan, 8.6 percent (Workforce 2000). 

In contrast, during the early postwar era and throughout the 1960s, the United States 
dominated worid trade even though only a small portk>n of its Gross Natk)nal Product 
(GNP) was devoted to exports. In 1 960, for example, the U.S. controlled about 20 percent 
of worid trade with less than 6 percent of its QNP devoted to exports. By 1 984, however, 
the U.S. share of worid exports had droppec^ to bek>w 9 percent while more than 10 
percent of its GNP was devoted to exports and about 13 percent to imports (Woridorce 
2000. 1987). 

Also, the intemational share of all direct investment hokJings owned t>y U.S. residents fell 
from 48 percent in 1973 to 34 percent in 1984 with most of this reductk>n occurring 
between 1 981 and 1 984. About one-half of the reduced U.S. share was taken up by two 
countries - Japan and West Germany - that are generally considered to be our strongest 
technok>gk:al competitors. TTiis substantial gn>wth in direct investment hoklings by 
other countries reflects the heightened competitkxi in intematk>nal markets in which U.S. 
firms operate. 



Foreign Investment in the United States: Capital and Human Resources 

CoinckJing with the decreasing U.S. trade balance and share of intematk>nal direct 
Investment has been a rapid increase of foreign investment in U.S. factories, businesses, 
government securities, stocks and bank deposits. In the ten year period 1977-1986, 
foreign investment in U.S. factories, banks, businesses, buiklings and equipment in- 
creased almost flvefokj, from $66.7 bHHon in 1977 to $317.6 billton m 1986. Foreign 
investment in U.S. government securities, corpor^e stocks, and bank deposits grew from 
$399.6 biilkm in 1980 to $1,158 billkxi in 1987. In Missouri, by 1986, the dollar value of 
foreign-owned plants, property and equipment was $3,487 billbn, representing about 
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US. compnitiveness 
in world markits is 
slipping. 



4.2 percent of the Gross State Product Viewed from this perspective, the direction of the 
U.S. ecoriorny iri the future will t>e sigriificaritly irifluerKMd by e>M8 arxJ deci^^ 
In an international arena World economic growth rates and corTq}etltive actions of other 
industrialized nations wiH significantly affect policy development and action in the U.S. 



Not only are foreign nations increasing their capital asset Investments in the U.S., t>ut 
they are also increasing their human resource investments as shown in Figure 2. Since 
1960 the numt)er of doctoral degrees awarded in the U.S. to foreign students has 
increased dramatically in all major areas of science and engineering, in 1960 foreign 
students received less than 25 percent of the doctorates in engineering t>ut, by 1 984 they 
accounted for over 55 percent. Similar trends, though not of comparable magnitude, can 
be observed for doctorates awarded in agriculture, physics, chemistfy. and the social 
sciences. In the four-year period 1 960-1 984. the percentages of doctorates awarded to 
foreign students in mathematics increased from 28 to 39 percent and in computer 
science, from 27 to 37 percent By 1987 (not shown in Figure 2) foreign nationals received 
over half of all doctorates awarded in the U.S. in four of the five top engineering fields: 
electrical - 53.5 percent; mechanical - 62 percent; chemical - 45 percent; civil - 64 percent: 
materials - 52 percent; and for the total number of engineering doctorates • 56 percent 
(National Science Foundation - Division of Science Resources Studies. 1989). 
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Figure 2 
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Since 1960 our pre-eminence in inrxTvation within our own country has steadily eroded 
as evidenced by the patent data shown in Figure 3. In 1960 U.S. citizens accounted for 
84 percent of the patents granted in this country. By 1 987 this figure had been reduced 
to 51 percent with foreign nationals accounting for the balance of patent applications 
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riled. Other data show that, between 1975-84, the Japanese share of U.S. patents 
increased from 9 to 1 7 percent with a conceritratkm in the relatively high techm 
of consumer electronics, semi-conductors, photography and photocopying, automotive, 
instrumentation technologies, and pharmace ut icals and pharmaceutical chemistry (Na- 
tional Science Foundation Project Summaries. 1988). To regain our fonner position in 
innovation will require sustained commitment toward developing our educational in- 
frastmcture to its fullest potential to ensure that our nation's youth and adults have 
available to them the finest educational resources we can provide. 



Figure 3 

PATENTS GRANTED TO U.S. NATIONALS 
AS A PERCENT OF ALL PATENTS 
GRANTED IN THE U.S. 
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Changes in Technology 

In a review of literature pertaining to higher education and technology, Johnson (1984) 
identified ttiree recurring themes: (1) America is perceived as losing ground to other 
industrial nations; (2) major changes are occuning in the nature of our economic growth; 
and (3) advanced technology is a key factor to future prosperity. 

The renewed emphasis on developing a high-quality educational infrastmcture is in part 
related to where states and industrialized nations now are in the evolution of their 



economic developmertt. Economic developmant In industrialized nations typically fol- 
lows a pattern in which agricultural prockiction shifts to manufacturing and then to a 
serviced-tsased economy. Since the turn of the century the U.S. has t)een weH-sen^ed 
t>y an industrial economy which, itself, had replaced an earlier agrarian economy. This 
industrial economy is now being replaced by a new, knowledge - and service-based 
economy in which major employment growth occurs in sectors such as advanced 
manufacturing, information, services, and high technology. In 1 965 sen^ irxlustries in 
the U.S. employed 72.6 million wori(ers, or approximately 68 percerrt of the workforce. 
By the year 2000, the service industry share is projected to reach 96.5 millkxi workers, 
or 73.7 percent of the wortcforce (Workforce 2000). An lndk:atk>n of the change ahead is 
that the wholesale and retail trade and servkie sectors are predk:ted to add more jobs 
between now and the year 2000 than presently mist in all U.S. manufacturing. Also, much 
of this growth (51 .5 percent between 1982-86) is occurring in new, small, and medium- 
sized businesses emptying fewer than 100 wori(ers (WaH Street Journal, November 8, 
1988). 

Emptoyment and relative output In manufacturing and goods production will continue to 
decline. By the year 2000, manufacturing industries will empk>y only 14 percent of the 
U.S. wori(force (2.2 millkm fewer workers than today). While manufacturing output will 
increase - due mainly to increases In effteiency and manufacturing technok)gy - its 
percent of our GNP will shrink to 17 percent from its current 21 percent. Conversely, 
$ervk:es will increase from a current 69 percent of the economy to about 75 percent 
(Wori(force 2000). 

A more detailed view of the changing occupattonal structure in the U.S. for the period 
1 984-2000 is presented In Table 1 . These projecttons show that aknost 26 millk>n new 
jobs will become available between 1 984 and the turn of the century. Emptoyment growth 
in the professkMial and techntoal, managerial, sales, and service areas win far surpass 
oppoitunities in other fiekls and will account for over 85 percent of the new jobs. Although 
the average rate of growth across all occupattona' categories shown is about 25 percent, 
the allied health professtons, legal and scientifk; fiekls will grow two to three times as fast. 
In contrast, many blue collar and agriculture-related jobs will show net declines. Furiher- 
more, of the 26 millton new jobs that will be created, more than half will require additional 
educatk)n beyond high school, and over 30 percent will be filled by college graduates. 
Currently, only 22 percent of occupattons require a college degree. 

Almost 35 percent (about 9 millton) of the projected 26 millton new jobs will qqI however, 
require any educatton beyond high school. These jobs are predominately in the labor 
intensive retail and servtoe occupattonal categories, paying tow wages, offering little 
opportunity for advancement, and often affected by downturns in the economy. For many 
indlvkluais with these jobs, the high school experience may be their last planned, fonnal 
educatkmal opportunity. To leverage better jobs with higher pay in their future, these 
individuals will find that they must be sufficiently prepared and have the ability to otnain 
addittonal postsecondary educatton or training. Inadequate preparatton at the high 
school level will seriously limit their ability to do so. Enhancing the quality of teaming 
provided at the elementary and secondary levels is just as important to the Ut ure 
well-being of these indivtouals as to those planning to attend a college or university 
immediately upon graduation from high school. 




Table 1 

Changing Occupational Structure, 1984-2000 





dllTOIt JODS 


Maw f aK* 

new JODS 




Occupation 


y^L. - ^ — ^ 

(tnouMoas) 


(thousands) 


(percent) 


Total 


105,008 


25,952 


25% 


Service Occupations 


16,059 


5.957 


37% 


Managerial & Management Related 


10.893 


4,280 


39% 


Marketing & Sales 


10,656 


4.150 


39% 


Administrative Suppo l 


18,483 


3,620 


20% 


Technicians 


3.146 


1.389 


44% 


Health Diagnosing & Treating Occupations 


2.478 


1,384 


53% 


Teachers, Librarians & Counselors 


4.437 


1.381 


31% 


Mechanics, Installers & Repairers 


4.264 


966 


23% 


Transportation & Heavy Equip. Operators 


4.604 


752 


16% 


Engineers, Architects & Surveyors 


1,447 


600 


41% 


Construction Trades 


3.127 


595 


19% 


Natural, Computer & Math Sciences 


647 


442 


68% 


Writers, Artists. Entertainers & Athletes 


1.092 


425 


39% 


Other Professionals & Paraprofessionals 


825 


355 


43% 


Lawyers & Judges 


457 


326 


71% 


Social, Recreational & Religious Workers 


759 


235 


31% 


Helpers & Laborers 


4.168 


205 


5% 


Social Scientists 


173 


70 


40% 


Precisbn Production Workers 


2,790 


61 


2% 


Plant & System Workers 


275 


36 


13% 


Blue Collar Supervisors 


1,442 


•6 


0% 


Miners 


175 


•28 


-16% 


Hand Workers, Assemblers & Fabrk:ators 


Z604 


-179 


-7% 


Machine Setters, Operators & Tender 


5.527 


^8 


•8% 


Agriculture, Forestry & fisheries 


4,480 


•538 


•12% 
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Labor dwnarKi and tconomic prelections for MisMuri sh^ 
sarvioa and ratal aactora wM account for 47 parcant of tha MM'a waga and lalariad 
worfcara whNa tha manufacturing aactor M from a currant 2Z2 parcant of the 
worMorc8tol7.lparcer«(MiseouriOpportuniiy2000Commi8aion). Thalargaatemploy- 

rwent i ncr eaaea ^wi M occur in the service 8ectora(frofn 20 peroertcuffantltf to 2a9percem 
by the year 2000). 

Emerging technologies in manufacturing (e.g., robotics and materiais engineering), 
agriculture (e.g.. biogenics). initonn a Uon systems (e.g.. artificial inteiigence and super- 
conductivity), and the health sen/icea and other professions create rapid incraasaa in the 
Icnowledge and skils required tor successful Job perfbrinance in an mcreesingly competi- 
tive environmenL Even thoee with coRegedegrseewl require, throughout their woridng 
lives, additional training or rstraining to enable them to adtvit to a rapidly changing wori( 
environment it Is estimited that the sfcis of a lmost h a» of the wortc force may be obeolete 
by the year 2000 (Lynton. 1 981 ) and in certain highly sp ed a teed fields obedessn o s wi 
occur at a rnora rapid rate. e. g. , about 50 percent of an engineer's profasslonai knowled^ 
maybeobsoleieinirom3to5yeers(Lyail. 1986). It has alao been generdly reported 
that currant entrants into the wortcforcewWtyplcaly change occu pa Bons three ti r rw s and 
change jobe six to seven tirnes during their wortdng ttves either by choice or through 
changes resulting from maricet shifts or innovations in technology. Occupational and job 
changes invariably require the acquiaiUon of new Icnowlege and the development of 
additional skills for successful peribnnance. These skills indudethe ability to communi- 
cate compisK Weaa, to analyze and solve compiex problems, to identiiy order and find 
diroctfon in an anfibiguous and uncertain environrnent, and to think and reaaon abstract 
(Cohen, 1989, page 1). Recnjiting and training quality teachers to develop these skins 
in our chikjren. adolescents and aduMs shouU be our Mgheet priority since the very 
foundatton of our future reskJes ki the quality of educatton provided to our woricfOrce. 
Yet. in Missouri. 365,000 adults. 11 percent of the adult popuiatfon. are functtonally 
illiterate and 25 percent of high school students will drop out before graduatkyi 
(Qovemor's Advisory Council on Uteracy. 1986). 

The problem is further exacertsated tjy the fact that, as a result of the 'baby boom.' aknost 
85 percent of those who will be In the wori( force in the year 2000 are akeiady adults, and 
mo8tarealreadyworidng(Choate.1986). It ia these adults who win bear the bnjnt of the 
skill acquisitfon demands of the changing economy. 



Changing Demographics 

Between now and the turn of the century the compositkNi of the U.S. labor force wHI 
change dramatk»ily as shown in Figure 4. Over tfie next 10 years, most new entrants to 
the labor ftxce win be famales,nonwhite or immigrants. White males, who are now 47 
percent of the wortc force, win provkle only 15 percent of the net addlttons to the labor 
force. Imrnlgranis (melee and ftorriales). currently abou 7 percent of the wori( force, WIN 
account for 22 percent of new entrants. Minorities (espscWIy blacks and Hispanics). 
who are now 10 percent of the wori( force. wM account for 20 percent of new entrants 
and comprise 29 percent of the wort( force fay the year 2000. The largest share of new 
entrants (42 percent) wiN be white females who are currently 36 percent of the labor force. 



Most new aitram to 
the labor force wW be 
femakSt noimhUeSt 
orimmignuos. 
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Figure 4 



COMPARISON OF THE COMPOSITION OF THE 
CURRENT LABOR FORCE TO NEW ENTRANTS: 

1985-2000 



60 I 
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By the year 2000, the 
traditional 18 to 24 
ytar-old colkge-age 
group wUlrtpresaU 
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During the 1970s. Missouri's labor force increased by about 400,000 persons (20 percent) 
due mainly to the entry of baby txxMners and women. Inl970, 43 percent of all females 
over the age of 1 5 participated in the wori( force - by 1 985, 53 percent were participating. 
However, future labor force growth is expected to be weN below the 20 percent recorded 
between 1970-1980. Growth rates are expected to fall to 13 percent during ttie 1980s 
and to 9 percent during the 1 9908. Much of the future growth will come from increasing 
participation by female workers whose numbers are expected to grow by 23 percent (to 
1.3 million) between 1985 and 2000 while the number of male workers in Missouri is 
expected to grow by only 1 0 percent (to 1 .5 miWon). By the year 2000, Missouri's civilian 
labor force is projected to reach Z9 miMkxi worfcers with women comprising just under 
half of the workforce (Missouri Oppommity 2000 Commission). 



Equally important Is the demographk: trend whteh shows the dramatto shift in the age 
compositkm of the populatk)n. From 1950 to 1982, the number of 18-24 year-okte (the 
traditkxial college-age population) in the U.S. increased from 16 milHon to almost 30.4 
million. The years 1982-1 995 win witness a steady decrease in the size of this population 
(down to approsdmateiy 23.7 miMon). Beginning In the mkl-1990s, the coMege-age 
populatton will again increase, so that by the year 2000 the number win nearly equal the 
1970 figure of 24.7 mUHon but wM remain far betaMr the 1982 high of 30.4 mlHkm. 
Proportkxiany, the populatton of 18-24 year-okte peaked m 1980, representing 13.4 
percent ofthe U.S. populatton. By 1995 the 18-24 year-okl group wiH represent only 9.3 
percent of the populatton and by the year 2000 wM increase to only 9.6 percent of the 
populatton. WNIe the tradittonaiconege-age populatton wlH decline, adults over age 25 
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will represent increasing proportions of those enrolled in pos^^ 
enrolled in graduate and profe ssi o na l schools. For example, in 1068 over 20 percent of 
the total headcount enrollment of undergraduate degree-seeking students attending 
Missouri's public fbur-year colleges and universities vvera over age 25, and for gr^ 
and first-professional degree-seeking students. This figure was 78 percent 

Concomitant with the decrease in the size of the tradltkinal college-age populati^ 
be a signifk^nt increase in minority representatkxi. In 1980 minorltiee comprised 15.5 
percent of the populatkxi of 1 8-24 year-oMs. Throughout the rest of this century and well 
into the next, minority representatkxi wiR show a continual increase reaching 30.6 percent 
by the year 2000. 39.2 percent by 2025. and 44.4 percent by the year 2050. 

Demographk; trends for the general population of Missouri's 1 8 to 24 year-okls pattern 
the natk>a reaching 1Z9 percent in 1980, steadily decreasing to 9.2 percent in 1995. and 
showing a slight kKrease to 9.3 percent by the year 2000. Data on projected changes 
in the minority compositkin of Missouri's college^ populatkxi are net currently avail- 
able but might be expected to fONow those of the natkjn when projected increases in the 
size of Missouri's black popul8tk)n - from 1 0.5 percent in 1 980 to 1 1 .2 percent in 2000. 
to 14.2 percent in 2005 - are consklered (U.S. Bureau of the Census projectkxi and 
Woods and Pode Economk», 1986). 

Also. 1980 Census data reveal that Missouri ranked fifth among the states in populatkm 
over the age of 60 with 13.2 percent of the populatk>n over the age of 65. HieMissouri 
Opportunity 2000 CommiskMi (1987) reports that, by the year 2000, this segment of 
Missouri's popi'latkxi is projected to reach three-quartere of a mMHon persons and 
comprise 14 percent of the populatkm. The late-adult populatk>n (ages 45-64) is ex- 
pected to grow 25 pendent in the 1990s (due to the infkjx of baby boomere), reaching 
about 1.2 miUkxi persons by the year 2000. The eariy-adult popuiatk)n (ages 25-44), 
consisting largely of baby boomers, grew substantially during the 1 980s and by 1 990 will 
comprise the largest segment (1 .6 minkm) of Missouri's populatkxi. This age group will 
shrink somewhat during the 1 9908, as okjer segments move into the upper age brackets. 
The high school and college populatkMi (ages 15-24) is expected to remain relatively 
stable (.7 millton) throughout the 1990s. Ukewise. the preschool and elementary school 
populatkKW (ages under 15) are expected to remain about the same size (1.1 mHlk)n)for 
the remainder of the century. 

For Missouri and the natkxi, the consequences of the changing demographtos are that 
future empkiyers will fkxJ younger, less experienced (and lower-salaried) woricers in 
shorter supply accompanied by rapid increases in female and mkiorfty representatkxi in 
the labor pool. By the year 2000, only 17 percent of Missouri's labor fbn»wM be in the 
entry -level age group (under 25) with 72 percent in the 'prime* wori(ing-age group (25-54) . 
Cunently, the entry-level and prime wori(ing-age groups comprise 21 and 65 pen»nt, 
respectively, of Missouri's labor force. As older persons in the prime woridng-age group 
begin to reach retirenient, empk]y en win increasingly be forced to recruit from 1^ 
and Nstoricaily underutilized populatkm groups. It is these popUatkm groups, compris- 
ing larger portions of the U.S. and Missouri woric force, that compete successfully with 
the woric fbrce of other nations: to ensure that Missouri and our natkxi are to be 
ecorXMnically competitive. 
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I^- ***^*? ^ int«matlonal economy, changes in technology, and changing 
demogiapWcscomfaine to produce unique c ha Me n ge a tor the nation and states con^ 
ing for new jobs and economic growth. These factors ham direct implications for colleges 
and universities and are summarized in Tat>ia^ Clebly, Missouri, like other states, wiu 
increasingly rely on the <Hjallly of Its teachers and educational Infrasinjcture in ff^ 
the challenge of developing the human and technolog i c ^ resources txisinesses and 
industries wiH need to remain competitive in a changing wortd economy increasingly 
influenced by technological innovation. 



Table 2 



Implications for Colleges and Universities of the Changing US. Econ omy 

TradltloiMl Economy New Economy 



Implications for Colkges and 
Universities 



Slow-moving technology 

Distinct technical fields 

Uttle foreign competition 
Focus on domestic maritets 



Rapid technical change 

Merging technical fields 

Strong foreign competition 
Focus on globa* maricets 



Increased research; Technology 
transfer 

Interdlscipiir^ programs or 
centers 

ICnowledge of new competition 

ICnowledge of new cultures, lan- 
guages 

Mass-produced products for mass Complex products for sophistacted Technical aid for business 
mantets consumers 

Growth In volume of products sold Growth in value added to products New products and more flexible 



sold 



processes 



Human resources as a factor of Human resources as a competitive Stronger educational system 
product KX1 edge 

Slow-changing skill requirsments Rapkjiy changing skill requirements Ufefong learning; Extenston 

programs 

Employment growth in Fortune SOOEmptoyment growth in new/small Support for entrepreneurship 

firms 

SS!?!!!^.?^^'''*^'^®* Growth through new business Commerelallzattonof newtech- 
stack chasing devetopment notogtes 

Sourc*: Th« Ec«-H>mk» ImfMrativt and 1h« N«w OpportunHiM for Higher EducMion.- In Th« HialMr Ediie«iion.Ee<Mv»ni« 



However, no university or state higher educatkxi system can, even with unlimited 
resources, sen^e as a panacea for economk: development The multipltoity of factors 
affecting a state's economk: vitality extend far beyond the reach of the educatkxtal 
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system. Coileges and universities ha^e differing missk>ntwi^ 

often, a delinfHtedregionaifOcus. This is not to suggest, hofwever.tr^ AHmmr^nkt^ 
should not assume an active and coordinated role in contr1tx.Jng to the devetopment kigjtmtdmxaiimiH 
and implementaticn of the state's economic development policy. Rattier, coNegas and m emm i e 
universities are a major repository of talem for respondkig to the publte's need 
instruction, research, comiifiunity services, and the developmen t of ideas. TTmjs. in tU-f^ 
addition to higher education's cnjcw role in developing goiod teachers to secure the p»t«»^ik»aate. 
development of our nation's human resources, higher education supports economic 
development through technology and knowledge base development. An emerging and 
critical role of higher education in economic development is to t>ecome an active partner 
with the state in its economic development planning and related initiatives of its busi- 
nesses and industries by utilizing all its available thoughtware* resources to stimulate 
and abet Insightful dedsiorHnaldng. 

The future ability of the United States to compete successfuOy in a global economy while 
maintaining a competitive edge in the development and application of technology 
resides, ultinriaely, in the ability of our educational system to provide our nation with the 
highest quality of education available to ensure that our human resources are second to 
none. The changing demographics in the U.S.. coupled witti the need for future workers 
to be able to adapt to changes in the workplace and to be capable of Hfto-long learning 
poses unique chailengesfbr our educationai system and especially our nation's teachers. 
To meet these challenges successfully will require that we. as a nation, ensure that our 
teacher corps is anfK)ng the finest in the wortd-comprised of the brighest and best our 
nation can provide. 



The Importance of Good Teaching 



Ameriai's Educatioiial Performance: An International Perspective 

Although numerous indices can be developed to provide comparisons among our 
nation's youth and those of other countries, this section wi9 focus on indices r<)lffted to 
science and engineering since these areas are cnjcial to our nation's cornpetitiven«^ in 
the development of technology. 

America's waning performance in the educational arena has been well documented in 
recent government reports and the popular media America's eiemantary and secondary 
students do not perform as weV as similar students from other nations. TNs has not 
occurred simply for lack of funding. Comparative data show that, among ten industrial- 
ized nations, the average per pupil expenditure for pubUc Jementary and secondary 
education in the U.S. in 1 985 was second only to Sweden (Figure 5). 



Figure 5 



AVERAGE EXPENDrrURE PER PUPIL FOR 
PUBUC ELEMENTARY AND SECONDARY 
EDUCATION. IN U.S. DOLLARS. 1985 
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Even though U.S. per pupil expenditures are comparatively high, there appears to t)e no 
direct relationship between funding level support and student achievement, at least in 
the areas of science education. Figure 6 shows the average science adiievement test 



scores for 10- and 14-year-olds in the U.S. and selected foreign nations. The science 
achievement performance of U.S. l(Kyear-olds Is exceeded by comparable students in 
tour of the six selected countries. Achievement levels of U.S. 14-year-olds are exceeded 
by comparable students in all of the selected countries. 



Figura 6 

AVERAGE SCIENCE ACHIEVEMENT TEST SCORES 
FOR 10- AND 14-YEAR-OLDS IN THE U.S. AND 
SEI^CTED FOREIGN NATIONS. 1 983-1 98S 
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Student Achievement in Science Education: A Global View 

Differences in achievement tGsi scvves in specific coruent areas of science among U.S. 
1 y-year-olds and comparat>le foreign students from six countries are shown in Figure 7. 
Students from aN six of the other countries show higher achievement levels in biology; 
students from four nations show higher achievement levels in chemistry; and in physics, 
achievement scores of U.S. students are surpassed by three of the countries shown. 
Data from a 1982 study (not shown in Figure 7) examining mathematics achievement of 
13- and 17-year-olds reveal that U.S. perfbnnance of 13-year-olds was exceeded by 
students in Canada, France, Japan, and the United Kingdom. Mathematics achievement 
of U.S. 17-year- olds was exceeded by students in Canada, Japan. Sweden, and the 
United Kingdom. Obviously, a ch i e v em ent test scores In areas of science and rrtathe- 
matics do not represent the totality of educational eixpefier)ce. However, fbr a nation that 
prides itself on its scientific and technological achievements, such performance by our 
elefnentary and secondary students, if rxx corrected, does not bode wen for rnaif«aini^ 
excellence in innovation and securing our competitive edge in science and technology 
development. 



Figure 7 



AVERAGE SCIENCE ACHIEVEMENT TEST SCORES 
FOR 17.YEAR-OLD STUDENTS IN THE U.S. 
AND SELECTED FOREIGN NATIONS, 1983-1986 
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An interest in science begins in the elennentary ^ades and must te nurtured to develop 
fully and to maintain itself throughout the school years. The National Science Teachers' 
Association recommends that elementary school (K-0) science teachers have course 
work in three science disciplines. Yet. a 1 985-86 sun^eyt>y the American Association for 
the Advancement of Science revealed that less than 35 percent of elemerttary grade 
science teachers had met this standard (Figure 8). The sun/ey also showed that only 40 
percent of teachers received course work in two science disciplines, and about 17 
percent had received course woik in only one discipline. Furthermore, the survey 
revealed that almost five percent of science teachers had received qq science course 
work. 

Tlie ultimate fnjitk)n of the inability to stimulate and maintain an interest in science at the 
elementary and secondary school level can be seen in the scienoe and engineering 
'pipeiine* data shown in Figure 9. Of the 4 milUon U.S. 1977 high school sophomores, 
18 percent (730,000) were interested in scierKe and engineering. Only about half of 
these students (9 percent or 340,000) enrolled as flFashmen scienoe and engineering 
students in 1980; yet by 1984, only about 206,000 had received a Bachelor of Science 
degree. Of these 206,000 BS recipients, only about 9,700 are expected to have com- 
pleted a PhD by 199Z 
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Figure 8 



K-6 TEACHERS MEETING NATIONAL SCIENCE 
TEACHERS* ASSOCIATION STANDARDS 
1985-1986 
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Figure 9 



NATURAL SCIENCE/ENGINEERING PIPEUNE: 
From High School Through Graduate School 
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In Missouri, since the inception of the Education tor Economic Security Act (EE8A) in 
1985, the CoofdInsiinQ Bowd for Higher Education hat authorized the expenditure of 
over $1 .9 m iWon to fund 90 training proj o c t a daaioned to iinprovo instruction in science, 
mathematics, computer learning, and fbrsign languagss at the elementary and secon* 
daiy level. Providing for the contin u ing education of teachers in thsee subject-matter 
areas is an importart olemorK of strengthsnirig the state's educational infrastructure and 
wil hopefully increase the flow of Missouri students through the sderxM and engineering 
pipeNrie. 



Differences in Students' Interest in Science and Engineering Fields of Study: 
An Inteniational Perspective 

DWerances in students' interest in science and engineering fields of study among the 
U.S. and 1 1 other nations can tie seen in the enrollment data shown in Tat>le a Almost 
11 mWion student were enroNed In postsecondaiy education in the U.S. in 1985. The 
aggregate eriroNment in the U.S. for the natural and health sciences, rnatherrialics. a^ 
engineering was aai percent, and It is reaso n at)le to assume that many of these students 
were non r esident aliens. Aktiougfi, in actual numbers, U.S. aggregate science and 
engineering enrollment exceeds that of aH other nations, rnany of the other nations show 
proportionally more student interest in science and engineering fields as reflected in their 
respective aggregate science, math, and engineering enroHments. 

White enrollments may reflect diffdrences in student interests and intents, the numbers 
and percentages of graduates reflect the more important factor of completions and 
postsecondary degree entrants to the labor force pool The total number of graduates 
and percent distributions in the science and engineering fields for the U.S. and these 
foreign nations are shown in Tat)le 4. These data show that completions for the 
aggregate of the fields of natural and health sderices, rnath, and engineering accounted 
for only ia9 percent of degrees awarded in the United States. For the other countries, 
the aggregate of degrees awarded in these fields range from 24.0 percent (Japan) to 
51 .3 percent (Italy). 

As the "pipeHne* and degree completions data show, smaller proportions of U.S. 
poetseoondaiy students are choosing careers in the sciences and engineering fields. 
VVhIie sonrie rnore recent national enroMrnent and completions data sugge^ 
enrollments and completions may be Increasing, it remains to be seen whether or not 
such increases wi maintain momentum. Mors trout)lesome is the fact that few women 
and minorities are employed as scientists and snginaers in the U.8. AsFigurslO(page 
22) shows, in 1986 women comprised only 15 percent of employed scientists and 
engineers. Blacks and Hispanics were more significantly underrepresented-comprisjng, 
respectively, Z5 and 2 percent of employed adentists and engineers. With the changing 
demographics and changes in the futurs composition of the U.S. labor force (ref^ to 
Figurs 4. page 10). methods must be found for signlteantly increasing women and 
minority representation in the science and engineering fields to avoid funher erosion of 
our nation's stature in technology and innovation. 
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Tabto 3 



Total Enrollment in Postsecondaiy Education and Percent Distribution by 
Fields of Study: United States and Selected Countries, 1985 





Total Enrollment 
All EdiK. Fields 


Natural 
SdcnoesA 
Math 


Health 
Sciences 


Engineering 


Natural A Health 
Sciences, Math St 
Engineering 


Australia 


308.856 


na 


6.9% 


9.3% 


16.2% 


Canada 


974,511 


8.6% 


8.1% 


9.1% 


25.8% 


China 


1.778,608 


7.9% 


9.3% 


26.2% 


43.4% 


Federal Republic of Germany 


1.550.211 


11.5% 


14.2% 


16.7% 


4^4% 


f icn 


931.943 


15.9% 


20.1% 


1.0% 


37.0% 


Italy 


534.595 


11.2% 


16.7% 


1.0% 


28.9% 


Japan 


2,403.371 


Z7% 


6.1% 


16.9% 


25.7% 


Mexico 


1.199.120 


5.1% 


1Z4% 


17.5% 


35.0% 


Soviet Union 


5.147,200 


na 


7.3% 


44.4% 


51.7% 


Sweden 


233,442 


7.9% 


11.8% 


27.0% 


46.7% 


United Kingdom 


1.000,169 


1^7% 


15.8% 


15.9% 


44.4% 


United States* 


10,975.902 


7.0% 


11.9% 


11.2% 


30.1% 



Soure«: 'Comparatlv* Education: St«ti«iict on Education in th« Unit*d Statat «nd S«l«eltd Foreign Nationt,' CongrvMional RaMarch 
S«vica, Waahington. OC, 1968. 

* 'Oigaat of Education Statiatica, 1 907,* Cantor for Education Statiatica. Data aro for 1 964. 



Labor Marlcet Demand for Science and Engineering Graduates 

Labor market projections of science and engineering jobs in private industry are shown 
inFigureH. These data show that the total of service producing jobs from 1977-86 and 
projected from 1986-2000 shows significantly higher average annual growth than past 
and projected job growth in the goods producing sector. Furthermore, within the goods 
and service producing sectors future growth in science and engineering jobs, while less 
than past growth, will show average annual increases of about 1.8 percent and 3.5 
percent respectively. These growth rates far exceed the growth rate for the total of the 
goods producing sector. 
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Tabl«4 



Total Graduites of Postsecondary Institutions and Percent Distribution in 
Science and Engineering: United States and Selected Countries, 1985 





All Educ Fields 


Natural 
Math 


Sdoices 


Engineering 


Nataral A Health 

Vrl^Mraa Math Jb 


Australia 


68.956 


ia5% 


6.5% 


5.8% 


24.8% 


Canada 


193,432 


4.2% 


10.0% 


10.7% 


24.9% 


China 


335.210 


7.6% 


8t9% 


24.2% 


40.7% 


Federal Republic of Qermany 


226,307 


5.0% 


26.0% 


9.4% 


40.4% 


France 


269,841 


14.7% 


9.9% 


5.6% 


30.2% 


Italy 


90,645 


9.5% 


35.0% 


6.8% 


51.3% 


Japan 


576,487 


Z5% 


5.0% 


16.5% 


24.0% 


Mexico 


113,100 


4.0% 


16.8% 


13.9% 


34.7% 


Soviet Union 


na 


na 


na 


na 


na 


Sweden 


na 


na 


na 


na 


na 


United Kingdom 


258,599 


5.7% 


2^1% 


16.7% 


44.5% 


United States 


1,830,258 


a4% 


10.0% 


5.5% 


18.9% 



Souro*: "ComparaMv* Education: StatMic* on Education in tha Unilad Stataa and Sala ct ad Foraign Nations, ' Congrasaional Raaaareh 
San/ica, Washington, OC, 1968. 



Faculty Shortages in Science and Engineering 

The natkm's lower proportion of postsecondary sderKe arxJ englneerifig graduates arid 
the lack of adequate representation of women arid rnirK)rities in science and englri^ 
fields both affects, and Is affected by, faculty shortages in sderKe and engineering fields. 
A 1988 survey by the American Council on Education (Figure 12) reports that among 
doctoral granting Institutions, over 80 percent report faculty shortages in computer 
science, over 60 percent report faculty shortages In engineering, over 30 percent irxlicate 
shortages in mathematics, and over 20 percent indicate shortages in the physical 
sciences. Faculty shortages are not only a problem for these fields, however, as 
nationally, over 20 percent of an college and university faculty are over age 55. Faculty 
shortages may be expected in virtually all areas of higher education t>y the turn of the 
century unless efforts are undertal(en to recnjit more of our nation's brightest students 
into teaching at the higher education level. 



FMiky Portages in 
virtmBy aUanas of 
h^ter education can 

tumtiflhtcaiturj. 
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WOMEN AND MINORITIES AS A PERCENT OF 
EMPLOYED SCIENTISTS AND ENGINEERS IN THE 

U.S. IN 1986 



PERCefT 




WOMEN 



ASIANS 



BUCKS 



HISPAhnCS 
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AVERAGE ANNUAL GROWTH IN TOTAL AND 
SCIENTIST/ENGINEER JOBS IN PRIVATE 
INDUSTRY BY SECTOR 
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COLLEGES AND UNIVERSITIES WITH FACULTY 
SHORTAGES. SELECTED FIELDS. 1988 




Soure*: Amwican Council on Education 



Faculty shortages at colleges and universities result from numerous factors; relatively low 
pay as compared to that offered t>y business and industry, increasing time required to 
acquire a doctorate, and the high cost of graduate study we just a few of the factors 
related to fewer students choosing to pursue advanced graduate study. Anotherfactor 
affecting the dearth of faculty, espedaily in engineerkig could t)e a result of the increasing 
number of fbrsign students in our graduate science and engineering programs. Figure 
13 shows the relative percentages of doctorates awarded in the U.S. In 1987 to U.S. 
citizens and foreign nationals in engineering fields. In every field except chemical 
engineering, more doctorates were awarded to foreign nationals ttian to U.S. citizens. 

In Missouri, during the four-year period 198S-19B8, nonresident aliens accounted for 61 
percent of the doctorates in engineering awarded by Missouri pubNc universMes, 54 
percent of doctorates in agricultural sciences, 22 percent of computer science doc- 
torates. 23 percent of life sciences doctorates, 48 percent of mathematics doctorates, 52 
percent of doctorates in the physical sciences, and 29 percent of social sciences 
doctorates. 

While it could be argued that these trends ars a natural byproduct of an increasmgiy 
international economy, we are. in effect, providing aN the benefits of American higher 
education to our competitor nations. 

These data makB dear that our youth today are not achieving as well as the youth of 
othernations. Our youth are Arnerica's future labor force -the labor fa^caAiTMrica will 
depend upon to remain competitive in a global economy. This disadvantage of under- 



achieving youth, if not corrected, will have iong-range negative effects on the ak>ility of 
our future iaiMT force to compete with the future labor force's of other nations. 

To secure our fimjre requires that we realflnn our commitment to providing our nation 
with quality teachers to develop and nurture, within our youth, aspirations to excellence. 
The consequences of complacency and the tolerance of mediocrity will serve only to 
t>etray the expectations of future generations. 

Figure 13 

ENGINEERING DOCTORATES IN THE TOP FIVE 
FIELDS BY CmZENSHIP STATUS: 1987 





ScMjMA' Itetefial fieteAM Foundiilon. SAS 
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College and University Roles in Economic Development 



Colleges and urtiverstties are essential resources to steites, confVTM^ 
industries actively working toward improving their respective economies. Beachler 
(1985) has identified seven critical elements necessary for economic development or 
revitaNzation: (1) human resource development, (2) research and development, (3) 
transportation, (4) finance and legal institutions, (S) energy, (6) communication, and (7) 
capital goods and equipment. Human resource development and research and tech- 
nology development are cmciai - and higher flducation Plays a vital rote in these areas. 



Roles of Higher Education in Economic Development 



While the development of human resouces is the primary and essential role of higher 
education in our society, the spectrum of emerging roles of higher education in economic 
development include such elements as providing technical assistance to new and small 
businesses, developing technology transfer programs, and the development of new 
txjsiness incubators and research parks. Table 5 provides a summary of the possit)ie 
roles of colleges arul universities in ecorK)mic development alorig with possible economic 
and institutionai benefits as wen as some potential concerns. Seven broad categories 
descrit>e the roles of higher education in ecorxxnic development: 



That an several 

education in 
economic 
development in 

addition to prqtaring 
qutUHy teachers. 



• Human resource devalopment - tailoring education programs to be responsive to 
the emerging human resource requirements of the changing economy; 



• gconofnifi research and analysis - providing Information to public and private 
decision matters abom an area's economy; 



• Capacity building - assisting community organizations In developing the capacity to 
participate effectively in economic development; 

• TftffhniCffI afmiff*rfnr*^ ~ applying existing Itnowledge to industry by helping busi- 
nesses adopt effective management and engineering principles; 

• Re s i^ a r ch - conducting t>asic and applied research to yield new knowledge that may 
result in new products and services or improved fonns of production; 



• Technotogy transfer helping industry to apply state-of-the-art technology 
developed within the university; 



• New business devetooment - having universities assume a direct role in promoting 
new enterprises that utilize l(nowledge developed within the universi^ (Lyall, 1 986). 
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Table 5 



The Spectrum of College and University Roles in Economic Development 



Economic Collese and Univer- Examples 
Objective sity Roles 



Possible PosslMt Instf tutional Some Potential 
Economic Benefits Buiefit Concerns 



Human 

R««ourc#s 

Dcvalop- 



Economic 
Rmaarch 
and 

Analysis 



Capacity 
Building 



Nmf«ducalion 
programs 

Continuing education 
Profaaa. davalopmant 
Extanaion prog»ama 



Economio date galhar* 
mg 

Eeonomio baaa analyaia 
Induaay analyata 
Strategy davalopmant 



Arizona Steto 
Canter for Eng. 
Excaltanca 
QoorgaMaaon In- 
•titute of Scianca 
&Tach. 

Oavatend StUa 
CoNaga of Urban 
Aflaira 

Eastern Oragon 
Slate Ragionai 
Sarvicaa Inat 



Sktilad workart 
Maana of updating 
akilla 

Ufalong laaming 



Batter Momiaaon 



Eftectlva 



Naiv aludante 
Naw ptograma 
Ravitalizad curricula 
Incra aa ad raaponaivanaaa 



PubUo-aarvica miaaion 
Communily image 
StudarA opportunMaa 



Tachnlcal 
Aaaiatanea 



Raaaarch 



Tachnol^ 
ogy Trana^ 
far 



Naw Bus'- 



Oavalcp- 
mant 



Training 


U of Colorado- 


Naw local capacity 


Tachnical aaaiatanea 




Now partr>arahipa 


Building partnarahipa 


PfP Canlar 






waatem Carolina 






WNCT 






1 n-oiaia 






faranca 




Small bua. dav. cantara 


OaorgiaTach In- 


AidtonawarHl 


Productivity cantara 


duatrlal Extanaion 


amaR bualnaaa 


Induatriai airlanaion 


Sarvioa 


KrwMadgaof 


Faculty conauWng 


Univ. of 


ntgmL and naw 




Alabama/QM 


angin.teola 




aoflX^An^ 






tonioCED 




Cantera of axcallanca 


Univ. of Akron 


Tachnical adga 


Raaaarch conaortia 


EPIC 


Nawr production 


Cooparativa raaaarch 


U. of California 


procaaaaa 


Induatrlal affillataa 


MICRO 


Naw producta and 




Michigan State 


aan^icaa 




Biotech Cantar 




Tach. tranafar program 


Ban Franklin 


Aocaaa to tachnoK 


Sharad aquipjfaoilitiaa 


Partahp. 


ogy 


Faculty oonauNfng 


WaaMngionRa^ 




9ah^riiflftitt 


aaareh Founda- 






tion 






MIohiganln- 






duatrialTaohnd- 






ogy Institute 




lr>cubalora 


Utah Innovation 


Naw atart-up firma 


Raaaarch parte 


Cantar 


Naw ioba 


Finartcir>g program 


TaxmA&M IN- 


Incraaaad tax t)aaa 


Entrapranaurahip 


VENT 






Ohio Univarafty 





Put>lio-aafVica activity 
Community auppoft 
Tapa faculty akilla 



Naw bualnaaa support 
R aaaarc h opportunitiaa 
Conault opptoftunltiaa 
Studant aocpariancaa 



National viaibility 
Naw raaaarch ravanuaa 
Undarstanding of n%9d9 
Accaaa to laba, aquip. 



(royaWaa) 
Faadbaok to claaaroom 
Student laaming 
Taoa technology l^aaa 



Miaraading labor 
market 

Vocational orientation 
Inflaxibte programs 
Naad for program cute 



Naada not wall undar- 
ateod 

Ocvt/acadamia con* 
flicte 

Inviv, in local pdltica 
Work aaan aa too 
academic 

Lack of tiaa lo comm. 

Na a da not vifdl undar* 
alood 

Invlv. In k)C«l pdltica 
Wofk aaan aa too 
academic 

Drain on faculty time 
Not aeeri w praa- 
tlgioua 

Faculty reaietance 
Lack of apacial raaour- 



Politicizstion of ra- 
aaarch 

Conflicte of intareat 
Thraato to acad. 
freedom 

Eoon. payoffa are long 
term 

Lack of induatfy 
lirtkagea 

Faculty reatetance 
Compel wMh private 



New revenuea (equity) 
Faculty income 
Improved Induatry tiaa 



Lack d organlz. 
vehkria 

Acadamic/induatry 
conflicte 

Lack of atrong ra- 
aaa oh t>aaa 
Requlrae aupport aer- 
vicee 

Restrictive ragulattona 
Detracte from teaching 
rolea 

RepHoating inap- 
propriate modete 

Source: The Spectrum of College and Univaraily Rdea in Economic Development' In The Higher Education Economic Developntent 
Conrtection: Emerging Rolae for Public Collegea arKi Universities In a Changing Economy/ American Aaaociation of State CoHegaa ar>d 
Unlvertitiea, 1906. 



Some institutions may bB capable of developing the fuli range of roles wtiUe others, with 
less capacity, may focus on two or three. TTie choice should reflect regional needs as 
weH as interests and specified institutional missions. Although teaching, research, and 
put>lic service typicaHy defirie the missions of public colleges arxj ufilversitte 
States (with research deemphasized at most community cdteges), a rscent American 
Association of State Cdieges and umversities (AASCU) sun/ey of 300 state institutions 
revealed that 37 percent acknowledged involvement in economic development as part 
of their mission (AASCU, 1986). Colleges and universities cannot be aN things to all 
people and involvement in economic development appe»s most effective when it 
supports and complements an institution's primary mission. Institutional missions, 
however, are not immutat>ie: they should have an inherent fiexit)iiity for change to adapt 
to new realities just as many teachers colleges broadened their missions to become 
comprehensive universities to meet increased demands for higher education. 



iiUunmlkxSbUitffor 
dunge. 



Developing Institutional Roles 

Ten key factors have tieen ktontified (Burke, 1 986) that appear to be cmcial to devek}ping 
appropriate and successful institutional roles for Invotvement in economk; devetopment. 
The ten key factors are: 

• Entrepreneurial leadership- considered the mosr important factor since coHeges and 
universities tend to be conservative Institutkxis requiring strong leadership to provide 
impetus for change. 

• Clear misston- a service mission that clearly supports or complements involvement 
in economic devetopment. 

• Well-defined and understood communitv and industry needs-whtoh largely deter- 
mine what and how a college or university (especially one with a rBgk>nal focus) can 
contritHJte to ecorwmic devek>pment. 

• insthuttonal capacity -success in economic development requires kJentifying a 
*mari(et nk^he* and matching institutional capacities with needs of the servkw area. 

• Stratagki tocation-proyimity to industry, populatkMi and economk: centers are an 
advantage but telecommunk»tk)n8 technotogy and provWing olf-campus, out-of-dis- 
trict servtoes can be used to extend the 'reach* of distally k>cated institutk)ns. 

• Effective relationa with the publte and privata aactors-tiag to tha privata aactnr ara a 
rnajor factor in supportirvg a higher educatkm role in economic devek)prnenL The 
establishment of new institutkxial linkages are critical for Involvement In economic 
devetopment and can result from establishing community and industrial advisory 
boards, usirig industry liasons, exchange prograim for faculty and industry person- 
nel, industry sabbattoals for faculty, etc. 

• Availability of resourctrf a ma|or factor influencing the effectiveness of institutkxial 
involvement that increasingly depends on state governments and industry to provkJe 
funds for activities and programs related to economic devekapment needs. State 
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funds can be used to establish various centers of excellence, incubator programs, 
and for the expansion of industty-reiated programs. Industry funding can be for 
human resource development through contracts for employee training and retrain- 
ing, research contracts, general programs relating to local needs, and endowed 

chairs. 



• Supportive ingtituHonai culture - that recognizes the importance of economic 
developrnent and provides faculty and staff with an understanding of the 
involvement with economic development and the importance o« focusing some 
portion of the institution's training, retraining and research expertise toward the 
needs of business and industry. 

• Su ppoftivfl pQliciaa ~ that provide rewards for faculty and staff involvement in 
economic devsiopmenL Such policies should protect the integrity of the institution 
yet enable it to respond to community aid indiAtry needs. 

• Facilttative of^ nbarionfli afranqafnama - are important to coordinate invdvement 
in economic development, to help promote interdisciplinary approaches on campus, 
and to facilitate communicatiori with industry. 

While some of these factors are beyond the direct control of an institution (e.g., strategic 
location), most factors can be altered with effective leadership, committment to a proac- 
tive role in economic development, and the development of appropriate organizational 
structures. 



Then are sevenU 
modebfor 
iiutitKtiomd 
imohement in 
ecMomic 



Institutional Organizational Models for Economic Development 

There are a number of organizational models currently in use. Most common is the 
'centralized" model wherein coordination for economic development comes from the 
president's, chancellor's, or development office (e.g.. University of Missouri System's 
Office of Economic Development). A more decentralized model where efforts are focused 
in specific colleges or scrKX)ls might be called the 'academic* model (e.g.. University of 
Michigan). 

Some institutions establish 'centers for economic developmenr tfiat coordinate institu- 
tional effort by involving faculty from various disciplines in providing economic develop- 
ment sen^ices (e.g., Center for Regional Progress at Marshall University in West Virginia; 
Regional Economic Assistance Center at Vne State University of New York, Buffalo). The 
Center for Technology and Small Business Development at Central Missouri State 
University provides an excellent example of combining a small- business development 
program and atechnology transfer program involving faculty from the institution's College 
of Applied Science and Technology. Since its inception in 1986, the center has secured 
atxxjt $250,000 in external funds and currently provides business and technical assis- 
tance to over 280 clients throughout the state. 

Recently, a number of institutions in some states have developed 'centers of excellence', 
usually with support from state government, industry, or txjth (e.g., Ohio's Thomas Edison 
program which led to the establishment of a series of centers of excellence at various 
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locations). Missouri's Centers for Advanced Technology located at Washington Univer- 
sity and the University of Missouri campuses at Columt)ia, Rolla, and Kansas City sen^e 
as functional equivalents. 

A few universities have established 'research institutes* which operate separately from 
their academic schools yet provide a vehicle for encouraging interdisciplinary coUabora 
tion and facilitating ties to industry (e.g., Illinois Institute of Technology; Georgia Tech 
Research Institute). A notable exarnple is the Center fbr Scientific Research at Southwest 
Missouri State University which focuses on appNed research grants and contracts from 
business and Industry. Since becoming fully operational in ttie fall of 1987. the center 
has secured about $590,000 in external funds from various sources and has established 
important llnl(ages with private sector txisinesses and industries. 

Still another model uses "interuniversity* arrangements where smaller institutions estab- 
lish format linl(ages with the state's major universities and irxHistries to enhancQ their 
ability to engage in ecorxxnic development (e.g., the Georgia Research Consortium; 
Mississippi's Institute for Technology Development; the Midwest Technology Institute; 
the Caiifbmia MICRO program; the State of Illinois' faculty resource networi( which serves 
as a clearinghouse for faculty interested in working with industry). 

The key factors for developing successful institutional roles and the various organization- 
al models described above provide the basic elements for developing strategies for 
involvement In ecor>omic development The individual strengths of Missouri's public 
colleges and universities, coupled with unique features of their respective missions, the 
flexibility to address emergirig needs, and tfieir locations throughout the state are 
important assets in planning for the state's future economic development and diversifica- 
tion. 



Barriers to College and University Involvement in Economic Development 

There are various factors that can constrain college or university involvement in economic 
development. Mission statements may not directly address economic development 
activities (although such statements that include piiblkc service could be broadly inter- 
preted to include involvement In ecorKxnic development). Developing dose ties to 
business and industry could be perceived as a threat to an institution's independence 
and to faculty academic freedom. The faculty reward system may not recognize 
economic development as an appropriate or important activity. These and other barriers 
to college arKl university involvemem in ecorx)mic developmerit along with solutions ^ 
strategies used by other institutions (as examples) are summarized in Table 6. 

The lack of availability of special resources may appear to be a formidit)ie barrier 
especially as federal sources (e.g., Economk; Devek>pment Administration's University 
Center Program, and many Small Business Administration and Department of Commerce 
programs) tend to be targeted toward more aconomicaJly disadvantaged areas and 
states. 

Increasingly, state governments are becoming an important source of such support. For 
example, Missouri, through the Department of Economic Development, currently 
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providM $1.4 million for the Innovation Centers and $1.7 million for tfw Centers for 
Advanced Technology. Also, the Missouri Qenerai Assembly, through the University of 
MissouriSystem. provides $.8 miMon for the Missouri Research Assistance Act Inter- 
departmental joint ventures within colleges (e.g., between liberal arts arid sciences 
departments) reduces competition fOr funds from local industries while providing for 
broader-baseJ service delivery systems. At San Jose State University, for example, the 
English and art and music departments work with local industry in providing technical 
writing assistance and electronic art and musia Simiiarly. at the University of Caiifomia- 
San Diego, the business school and Asian studies program collaborated in the develop- 
ment of a Center for International Relations and Pacific Studies to improve California's 
trade and relations with the Pacific Rim nations. 

A major strength of Missouri's public coileges and universities is the inherent flexibility 
for the allocation of resources within the institutions. Such flexibility allows for the creative 
use of general operatirig appropriations in a manner productive for economic develop- 
ment purposes and should enat>le institutions to develop new roles even with limited 
special funding. 



Table 6 

Overcoming Barriers to College and University Involvement in Economic 

Development 



Barrier 

Uncl««r miMion 

Faculty rtMStanc* 

Arli/tcitncM conflictt 

PoMibI* eenflleto o( KHmntd 

Lack of undantending of oommunily and 
indutlry nia dt 

Lack of puMc mtmttnt* of unlvarslty 
rawNiroaa 

Lack ol rwourcM for •conomic davalop- 
fnant 

Adwioittrtva ooiiaiiaiiHi 

Peer irMamal oommuniealion* 

Lack of NnkaQM to InduMy and oormnurtiiy 



Sk>lution 



strong lMd«r»hip 
RMtal«fn«fit of miMion 
Oiv«lopm«nt of n«w miMion 

Infntfv wnd rowifdt 
RteniMng nmt facuK/ 
RffoognMloA 

Involvomont of aitt «nd humanitiM with in- 
duttry and community 

O«volopmofil of policiM to prottet univor- 

Ongoing dialoguo 

Poriodic survtys, asMMmonto 

Communic«lfon» ACttvHios 



Niw industry tuppoft 
Now 4tiftA programs 

MoroftodblopoHelM 
Nsw orgMiMHoMl vohldoo 

tntordiooipllnory actlvttios 

Now organlullonal arrMgomonti 



Example 

Eastom Orogon Stato Univorsity 

Clovoland Stalit Collogo 

San Joso Stato Univorsity 

UnivofsityofUtah 

Univorsity of California. San Diogo 

Qoorgo Mason Univorsity 

Ban Franlclin Partnsrship California MICRO 

Qoorgia Instituta of Tochnology 

Univorsity of Michigan 
Jaekaon Stato Univorsity 



Souroo: Tho Roqulromonts for Effootlvo Collogo s^d Univorsity Involvomontin Tbo Mighor Education Economic Oovolopmont Connoc- 
Hon: Emargir^g Rolas for Public C ollagaa and Univo r s it ia a in a Ctiartgftrtg Eoor>omy/ Amorican Aaaooiation of Stato Collogos and Univor- 
sibsSt 1M6« 
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Typts of Institntions and Their Involvement in Economic Development 

CoHeges arK] universWos are diverse institudons vary ing in missk^ 
cy, arxl location. TTiese factors affect the breadth of roles that institutions can typically 
assume tor involvement In ecoTKxnicdeveiopment The types of pubUc higher education 
institutions and their possibie roles for involvement in ecorvsmic development are sum- 
marized in Table 7. The various roles shown for the dWererit types of institutions are not 
meant to be inclusive nor prescriptive-but rather suggestive of the ty pee of opportunities 
for economic development activity that could be considered beyond their primary and 
critical roles of human resource development. 

Table 7 

l^pes of Higher Education Institutions and Their Involvement in Economic 



Development 



Type 


Description 


Usoal Constituency 


Possible Roles 




•iv# ooll#o«« and unlvanMat 
•afving dafinad ragiortt of tha 
ttata 


Rural araa 
SmaHBuainaca 


Ecor>omlc anafytin 
Capacity building 
Tachnical aaalatanca 
Appllad raaaarch 


Urbm 


Baocalauraate and oompraharv 
•Iva ooHaQii and untyfiHiai 
•aivlno targa matixipolltan araaa 


City 

Urban araa 
Small buainasa 


Education 
Economic artalytia 
Capacity bulldino 
TachnioalaMlatw>ca 
Baaio raaaarch 
AppNad racaarch 


Hi«toric«iry Black 


Baecalauraala and eomprahan* 

collaoaa and un^varaitiat 
•arvlng oliafilala from urban 
and ragional araas, tha ttata 
and nation 


City* Ragion* Statawrlda 
Black communltlat 


Education 
Economic analytia 
Capacity buNding 
Tachnical aaalatanca 
AppHad racaarch 


Ttchndpgical 


Prineif»aiiy toianca and aiv 
QlnaarinQ baaoalautaato ar^ 
ooifipfahanaiva ooNoQaa and 
univaciMav saivifiQ ollaniala 
firoflf) local ind raQfonal araatv 
tha atala and nadon 


Staia Induftry 
HIghtach 


Education 

Tacttftioal aaalatanca 
AppNad racaarch 
Tachrtology trancfar 

Buainaaa davatopmant 


Literal Arts 


Prlneiy>ally baocalaurarta tibaral 
arta oollagaa tafving ollaniala 
from local and raglonal araat* 
tha flala and nation 


Statawida 


Education 
EcorK>mic analytic 
Capacity building 
Appllad rttaarch 


Mi^or RMMfch inatttution 


Baoo^auMia and dMiofal da- 
piaa<i^aiaiiiy raaaaron umvaf^ 
woaa saiving onaniaia iiuin ma 


Stalalnduitry 
Hightioh 


^E^Suoatior) 

Taohnioal atalalcnca 
Appllad rataarch 
1 aoiWioiogy nantiaf 
Baaio raaaarch 
Buainaaa davalopmant 


CommunNy ColtogM 


worrmiuimy junior ooffagaa k>* 
catad In matropoHtan Of urban 
tfaas ■anrifiQ local diantala 
through trarwlar and tarminal 
dagraa programa, training and 
ratralnlrig of amployaat 


CNy 

Urtianaraa 
SmaH buainaca 


EdUMfon 
Capr^ building 
Tachnical atalatan^a 



Source: *Hcw DMIararit Inclltutlona Bacorna In^ol^ In Eoofiomto Oaval^^ In Tha HIghar Education-Economic Davalopmant Con- 
naction: Emarging Rdaafor Put>Hc CoNagaa artd Unlvaraltlaa In a Changing Economy.* American Aaaoclation of Stala Cdlagat artd 
UntvartWaa, 1 MS. (with modMcationt to raflaot Miaaouri and nor^AABCU tchodt) 
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Regional universities are generally comprehensive institutions whose senrice area ex- 
tends tMyond a single city encompassing a relatively large area of a state. These 
institutions usually emphasize undergraduate teaching and applied research as op- 
posed to graduate work arxl basic research and can develop ecorximic development 
roles with a regional emphasis. An increasingly important role is that of capacity 
tHjilding-helping local communities txjild their capacity for economic development tjy 
providing local leaders of various government, community, and cooperative organiza- 
tions with expertise in problem solving and strategy development to facilitate planning 
for economic development. 

Urt>an universities and colleges service major metropolitan areas usually emphasizing 
teaching, research (both applied and basic), and providing educationai opportunities for 
inner-city residents, minorities, immigrants, and large numbers of commuting and night 
school students. These institutions are ideally situated to provide a wide range of 
technical assistance, training, and research services to area businesses and industries 
and may provide capacity building sen/ices to proximate rural areas. 

i-listorically blacl( institutions have traditionally sen/ed the black community within a city, 
regk>n, or state. Many of these institutkxis have deveksped strong ecorKxnk: devetop- 
ment roles by helping blacks with capacity building in txith urt>an and rural areas. 
Recently, many of these instituttons have witnessed rapkl increases in tfie enrollment of 
nonbiack students. While historically black instituttons retain a ^rong coristituency, the 
increasing diversity of the student population coukl serve to broaden the t^ase of suppon 
for the institutk)n, provkJing increased potential for the expanston of capacity buikjing 
and other ecorxxrik; devetopment servtoes to otfier constituencies. 

Scientifk: and technok)gk:al institutkxis emtsrace an orientatkxi toward science and 
technotogy or toward meeting the technical needs of specific industries. While many 
such institutkxw have broadened their focus to become more comprehensive, their 
history and technical programs enat>le them to establish ctose linkages with industry and 
forging a strong role in t>ask: and applied research and technotogy transfer. 

Uberal arts institutkxis focus mainly on provMing quality undergraduate programs in arts 
and sciences areas and often have higher admisskxi standards than do most regkxial 
universities. It is generally believed that graduates of such institutkxis may find greater 
opportunities for the pursuit of graduate education, in this respect these kistitutk>ns 
contritxjte, as do other types of schools, toward provMing a nucleus of well educated 
indivkluals and serve as 'feeder' institutkxis to graduate and doctoral-granting institu- 
tkxis. This can be a significant contribution to a state's overall economk: devek>pment 
to the extent that such students can t>e retained in the state and tfie state's system of 
higher education. If liberal aits institutions are located ki rural areas, they can also serve 
local/regkxial capacity buikling and applied research needs to tx)lster regkxial economk; 
devetopment. 



iiatitulioiu am hav9 
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Major public research institutions often were originally established as land-grant institu- 
tions. Their missions ar» statewide with comprehensive programs and emphasize 
research and graduate educaboa Many of these institutions continue to have strong 
involvement with the state's agricultural industries. Given both their breadth and depth 
of programs, these institutions have the capacity for a wide range of economic develop- 
ment activities. Many public research institutions maintain a comprehen s ive extension 
service which can toiclude continulrig education, educational outreitth, arKl regiorial arid 
statewide economlG analysis. With their emphasis on tMth basic and applied research, 
these institutions can develop strong technology transfer programs to ensure that the 
results of research become availat>le to the state's businesses and industries that could 
use the new information to achieve economic benefits and enhance their competitive- 
ness. 



Community colleges anti private and putilic vocational-technical scfKxils have historicaily 
provided tor much of the poetsecorKJary, rwnbaccalaureate manpower instruction, 
training and retraining needs of community/regional business and industry. Many 
community colleges also offer extensive continuing education and skills development 
programs via the Job Training Partnership Act Community colleges also play an 
important role in industry specific trair^ and retraining. Over $10mllNon is available for 
customized training in Missouri through programs of the Department of Economic 
Development and the Department of Elementary and Secondary Educatloa Customized 
training is provided to new arKl exparxlirig ernployers to encourage busiriess growth arid 
retention. Funds are allocated to employers for two purposes; classroom sl(ill training 
and on-the-job training. Classroom skill training is usually provided t>y a local community 
college. On^he^ training funds are for wage retonbursements and is usually ad- 
ministered through regional administrative entitles. Corimjnlty colleges rnay al^ 
capacity buUding programs for their service areas and, depending on their program 
offerings and faculty, provide technical assistance to area businesses and industries. 



Community colkges 
can play an important 
rok in industry 
sptdfietnuningand 
ntraming. 



Different institutions wIN develop different roles in economic development depending on 
their mission, capacity, and circumstances. Major research institutions may have a more 
extensive role to play in research and development than win regional or some urban 
institutions. Community colleges may have a more extensive role in certain types of 
human resource development through programs for training arxj retraining employees 
and in special forms of tectmicai assistance. There are several poesible roles fbr each 
type of institution. Institutions with less capacity can stiN determine their own niche and 
possibly broaden their areas of collaboration with the community to provide additional 
opportunities for area economic development As institutions face new demands and 
increased pressure to contritNJte to state economic development, response to these 
pressures wlH require that institutions become more strategic and entrepreneurial In their 
approach to developing effective roles. 
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Planning for Involvement in Economic Development 



While the critical role of higher education in economic development Involves a commit- 
ment to improving the quality of human resource development, a general frameworic for 
developing additionai institutional roles in econornic devetopnrtem has bem 
Wegener (1986). Eight i(ey steps were identified to guide institutions In their efforts to 
develop appropriate roles: 

• Dflciding on an institutional commitmem - institutions need to consider their interest 
In and commitment to a role in economic development as related to their basic 
mission and be cognizant of the different views of their many constituencies-the 
state, faculty, students, alumni, donors, the community and industry. Institutions also 
need to determine what they want to achieve with such involvment: improved image, 
new resources, and/or improved programs. 

• Anah/zino com munitv and industn/ needs - initiating an active outreach to industry 
and the community to develop a dear understanding of changes in the local economy 
and community and industry needs in economic developnnent including manpower, 
technical assistance, research and technological needs. 

• Assessing ins titutional strengths and weaknesses - to detennine how well institu- 
tional resources/capacities in education, research and put>iic sen/ice match iden- 
tified community and industry needs and how the institution can best contribute to 
economic development. Identified areas of excellence are more likely to provide for 
greater contributkxis to economk; devetopment 

• Determining targets of opportunity - to isolate specific areas where university 
involvment in economic devekipment is likely to achieve maximal impact and to 
provide for assessments of the need for new institutkmal capacity to meet unmet 
community or industry needs. 

• Defining appropriate new roles for the institution - based on the above assessments 
and supportive of the institutton's basic misstons. Ideally such roles shoukl tjuikj on 
identified strengths of the institutkxi • with a willingness to invest resources in selected 
areas of comparative advantage. 

• QrQani2in9 for the new roles - to determine the extent to which new organizational 
arrangements might tiB needed or whether existing structures will suffice. 

• Establishing new polteies - as necessary whrch foster a supportive climate for 
involvement with business and industry yet protect the interests of the institution. 

• Implementatton and foltow through - to establish leadership roles and respon- 
sibilities and to monitor aiKl evaluate the effectiveness and impact of the economk; 
devek>pment activities including pubik:izing instltuttonal efforts and ensuring that the 
in8titutk>n receives recognitkxi for its contrit>utk)ns. Successful endeavors should 
serve as models for further devetopment efforts. 



Colleges and univefstties typically are stable, conservative Institutions slow to change 
and in the U.S. historically have foHoMwd two basic traditions: independence from 
govwrnrnental coritrol, which fnight iinply a closer relationship with the priv^ 
voluntary service to meet societal nee ds . Involvement in economic development can be 
viewed as a timely variation on the voluntary service theme. It could also be argued that 
public colleges and universities have a responsibility for econornic deveioprnent as part 
of the public trust through which state institutions are supported and that such involve- 
ment is a natural extension of a pubOc college or university's basic function (Stauffer, 
1986). 



Missouri College and University Involvement in Economic Development 
Programs 

Missouri's colleges and universities are responding to the challenge of expanding their 
involvement in economic development as programs of various types are currently 
operational on many public college end university campuses. A selected list of such 
programs include the following. 

1 . The Higher Education Applied Projects (HEAP) program, established by the Mis- 
souri Qeneral Assemt)ly (1 982) as part of the Missouri Research Assistance Act and 
currently administered by the Missouri Department of Economic Development, 
funds projects focused on applied research conducted through any higher educa- 
tion institution in Missouri except the University of Missouri. Applied projects are 
those which seek to 'utilize, synthesize, or apply existing Itnowledge, information, 
or resources to the resolution of a specified problem, question, or issue.' Past 
and/or curent HEAP projects have been funded at Souttiwest Missouri State, 
Northwest Missouri State, Central Missouri State, Northeast Missouri State, 
Southeast Missouri State, Lincoln University, and Washington University in St. Louis. 

2. The Higher Education Research Fund (also estat)lished through the Missouri 
Research Assistance Act) is administered t>y the University of Missouri Board of 
Curators for basic research conducted through the University of Missouri cam- 
puses, Washington University, and Saint Louis University. Since its inception ths 
program has funded 193 projects securing $11 million in matcfiing funds from 
private sources. 

3. Four 'innovation centers' initiated by the Missouri Corporation for Science and 
Technology and furxled tiy the Departnrwm of EcorK>mic DeveloprTient are cun'erit^ 
operational. Three of these innovation centers are located on campuses of the 
University of Missouri System (Columbia Kansas City, and RoHa), and one is located 
in St. Louis working In ck)8e coUatxxatkxi with Washington University and Saint 
Louis University. Innovatkm centers provkte k)w-cost physical space and shared 
administrative and clerical servtees as wen as technical, managerial, financial and 
other assistance to new firms, with special ernphasis given to the needs of firms in 
the advanced technok)gy areas. As such, these centers serve as high-tech in* 
cut>ators for new business devetopment. 



4. C0ntersforA(^arKMdTechfK>logy(CAT8)e)dstontheUnhrersity^ 

City and RoHa campuaas as weN as on the Washington University campus. The 
centem were established by the Missouri Corporation for SderKa and Techno!^ 
to enable Missouri universities arKi Industries to undertake cooperative research 
and development programs in technolog i cal areas identified as having significant 
potential tor economic growth in Missouri. The centers conduct basic and applied 
research, product and process development, and commercial technology transfer. 

5. Small Business Development Centers (SBDCs) currently operate on 10 puMic 
college or university campuses; University of Missouri-Columbia and Roila cam- 
puses, Northwest. Northeast Southwest, Southeast, and Central Missouri State 
University campuses, at Missouri Southern State College, and at Three Rivers and 
Mineral Area CommiMiity Colleges. Additional SBDCs are located at Rockhurst 
College. Saint Louis University, and within the Department of EcorxMnk; Devetop- 
merit in Jefferson City which operates an SBDC spedaNzing in promoting the federal 
Small Business innovation Research program and other Missouri high-tech 
dev«iopment programs and serves as a liason between high-tech business 
devetopment entrepreneurs and 1 1 federal agencies. 

6. The Missouri Rural Innovation Institute (MRU) operates through the University of 
Missouri System Extenskxi Seivk^e and provkles leadership devetopment and 
ecorK)mk; devetopment expertise to rural communities throughout the state. The 
MRU was established with funds ($975,000 over three years) awarded by the Kelk)gg 
Foundation. 

7. The University of Missouri System administers two research parks - the Missouri 
Research Park in the St Louis area and the North Campus Research Park at the 
University of Missouri-ICansas City. Beth research parks are under devetopment 
and when fully operattonal will offer tenants access to university facilities and 
educattonal resources, irwluding libraries, informatton processing, conference 
facilities, and professtonal staff and faculty. TTie St. Louis area facility will con- 
centrate on attracting companies and organizattons that can capitalize on the 
academto strengths of universities in the St Louis area, which include such fiekte 
as agrtoulture, computer sciences, robotics, aerospace, medicine, biotechnology 
and engineering. The primary focus of the North Campus facility is to link the 
University of Missouri-Kansas City's research, teaching and publk; servtoe goals 
with the industrial and business sectors consistent with the university's long-range 
plans of devetoping eminence in the areas of computer science, telecommi^nlca- 
ttons and the life scierKes. 

8. In addltton, many coileges, particularly community colleges, provkle an extensive 
and diverse set of programs and offerings provkling emptoyee training and retrain- 
ing. Such services are vital to fulfilling the needs of tMJSiness and Industry for skilled 
labor. In this regard, the crucial role community colleges have in human resource 
devetopment Is atnolutely essential to ttie ability companies have to remain com- 
petitive in an intematkxial economy. 
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These varkxjs programs provkto important vehk^ies tor higher ec^^ 
economic dewelopmo n t Expansion of relevant programs (e-o*. SBOCs) to other cam- 
puses and more extorisive partidpfltton of four-year coNeges arid 
program is certainly feasibto. The establishment of campus-t>ased centers fbr technol- 
ogy transfW or resewch like those at Central and SouthMt Missouri State Universities 
can pros^ important linltages to area businesses and industries and expand both the 
research and sendee capacities of the institution. 



The Crucial Role of Higher Education in Economic Development 

The colleges and universities currently involved with the various programs otiviously are 
making important contributk)ns to the economk: vitality of the state through their involve- 
ment in cap&dty buikJing. technk»l assistance, research, technotogy transfer and new 
business devetopment As important as these new programs are to Missouri. PreskJent 
Bok of Harvard hastens to point ou that the major kxig-temi challenge to economk: 
devetopment *is not going to be solved merely by strengthening our research efforts, nor 
is il a nanow questk)n of sknply trying to help buskiess improve productivity or discos 
new products.' Bok's view of the protilem of competitiveness, and America's waning 
perfomiance in the intemattonal arena, is that it is a 'signal that tells us that we need to 
revitalize the society, its corporate management, the f4fectiveness of government, the 
quality of educatk>n, the welfare and opportunities given to the poorest of its citizens' 
(1988, page 18). 

Jim Mingle, executive director of the State IHigher Education Executive Officers' Associa- 
tion, woukl agree with Bok and in a presentatk>n on 'Postsecondary Educatk>n's Con- 
tribution to the Economy* (1989). mentk>n8 hcw- 

...as a society we firmly believe and want educatk>n to be the primary path of 
upward social and ecorxxnic mobility. ...Our job as educators and poik:y 
makers is to figure out how to make the system work better so that belief can 
be realized. There is ample evMence that the system isn't working as well as 
it shouki for as many people as it shoukJ. Some instituttons and programs 
have greater impact than others. To use the economists' term, some add more 
value than others. 

In my view, higher educatkxi p'ays a vital, even central role in economk: 
devetopment But I view the nature of that role as one which is carried out 
primarily through indMduals. The primary contact is between students and 
the institutton, not between two corporate entities or between two sectors. The 
higher education/business partnership is clearly secondary to the higher 
educatton/student nartnership. 

In short, the economk: and social value to the state of better, smarter, more 
creative, more productive coNege graduates who are convnitted to the vakies 
we hoM dear as a society, is potentially of extraordinary magnitude, (page 3) 
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In his concluding remarks Mingle notes that the connection between individual teaming 
and economic development suggests three important priorities for higher education 
which 



1. need to increase its success rate with the students it enrolls. 

Z must reform its curriculum so it is relevant to the world of the 2lst Century, and 
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3. should work to break down the barriers between levels of educatk)n that hinder 
student achievement - barriers that stand between secondary and postsecondary 
and between levels of the postsecondary system (pages 3-5). 

It is clear that higher educatkKi has a crucial role to play within the context of an overall 
plan for economic devetopment and revitalizatton of the economy. That rote, however, 
is best filted by provMing high quality instruction, research and pubUc service and by 
monitoring higher education's peitormance in achieving the level of excellence 
demanded of it by students, parents, businesses and industries. In that regard, higher 
educatkxi can be an important part of the conversatkxi in polk:y planning and program 
devetopment for an efncient, effective and comprehensive ecorK)mic devekjpment agen- 
da tHJt cannot be the sote discussant of the issues nor be viewed as the only solution. 



The Missouri Coordinating Board for Higher Educatkxi has undertaken several projects 
and released several reports related to the importance of higher educatkxi to economic 
devetopment and the crucial rote of planning in the fomnulatton of higher education- 
economk; devek>pment polk:y. The Coordinating Board has assumed a proactive 
posture both in terms of strengthening the quality of higher educatton and in its rote in 
econonruc devetopment as reflected in the foltowing study issues/reports that have either 
been completed, are on-going, or are scheduled for implementatton: 

• StatBwide Higher Education Performance Indicators - to provide an annual assess- 
ment of the state's system of higher educatton on twelve critical dimenstons related 
to outcomes, resources, arxl contexts. The various public two- and four-year institu- 
tions are also devetopir)g instituttonal level performance indtoators to provkJe annual 
assessments along these dimenstons reflecting both a system-wtoe and institutional 
responsiveness to assessment and accountability. 

• Regional Needs Aaaaasmenta - to designate areas of prior need for instructtonai 
services with the goal of increasing the particlpatton rate of Missourians in postsecon- 
dary training and educatksn whtoh is a key factor undertying Missouri's future 
economto competitiveness and well-being. 

• Missouri Manpower Needs - to determine current and projected state manpower 
requirements for an educated and skilled workforce for Missouri businesses and 
industries to be competitive in the nattonal and intemattonal economy and related 
impltoattons for the deflvery of postsecondary training and educatton. (CBHE report 
• 'Manpower Trends and Issues: A Nattonal Perspective, A Missouri Context,' 1989.) 
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• Minoritiaa in MiaaQuri Hiohflr Education - to orovkte an os/ervtew of the chanoinQ 
deax>graphk:s and the need for increasing rTYkxx^ sti^ 

and ratenUon In tfw state's systam of Nghweducacioa (CBHE report • "ChaHenges 
and Opportunities: {Minorities in Missouri Higher Education,* 1988.) 

e Off^Sampua and QiJt^4iiatrict Instruction - to detafmine more afficiant and ouaMta- 
tlveiy effective ways of providing education and training opportunities to those who 
are unat>le to participate in on-campus ofrerings. (CBHE report - TTie Invisitsie 
Campus: Off-campus and Out-of-district Instruction In Missouri, Fiscal Year 1988,' 
1989.) 

In addition, other reports have been prepared k>y the Office of Social and Economic Data 
Analysis of the University of Missouri Extension Division, Confluence, Inc. of St. Louis, 
and the Hawthorne Foundation. 

Results of these and future studies will prove valuat>le in addressing current and future 
educational resource and programmatic needs of the citLanry and of the state's system 
of higher education. These studies provide valuat)le information for the development of 
plans for strengthening the role of higher education In economic development and 
planning for the future economic vitality of the state. 

The complexity of the issues and the scope of interests related to economic development 
may require that policy planning and program development for an efficient, effective, and 
comprehensive review of the future roles of higher education in Missouri economic 
development involve, through the leadership of the Department of Ecorxxnic Develop- 
ment, the joint participation of representatives from the Missouri Corporation for Science 
and Technolop' , the Coordinating Board for Higher Education, the State Board of 
Education, Divitiion of Employment Security, the Departments of Latoor, Health and Social 
Sendees, eleaed officials, and business and industry. Through such collaborative effort 
among these appointed and elected boards and officials will Missouri achieve a coor- 
dinated planning, program and policy development environment for securing Its 
economic future. 

Collaboration among these and other state officials in assessing how the state's system 
of higher education can most effectively and efficiently support, in a coordinated fashion, 
the state's economic devetopment agenda within the framework of the respective 
institutions' missions and approved institutional plans might well include further explora- 
tion and discussion of the following issues: 

• coordinated c*atewide planning for human resource development invoMng the 
Coordinating Board for Higfier Education and the State Board of Education with 
specific attention to issues related to strengthening the quality of our teachers, 
curricula, and issues related to the retention of all students in all levels of Missouri's 
system of education; 

e the feasibility of establishing joint programs or consortia among institutions for 
applied research, techriology transfer, and/or business development: 

• the expansion of Small Business Development Centers to more campuses; and 
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• the development of policy Initjatives to increase business and industry support of, 
and linitages with, colleges and universities. 

Cjllat)orative discussions of these arid other emerging issues can provide the foundation 
for the development of coherent and integrated statewide policy initiatives for developing 
an education infrastnjcture able to reoporxj to present and future dernarKte of Missouri's 

economic development agenda 




Factors of Higher Education Related to Economic Development: 

Missouri and Competitor States 



The Higher Education Context 

Crucial to statewide planning for economic development is the recognition of the 
importance of the educational infrastructure to the overall ecorxxnic vitality of the state. 
Frank Newman, president of the Education Commission of the States has suggested 
that: 

The nation's economic development is directly linked to a recognized depend- 
ence on higher educatk)n. No state-no nation-can afford to maintain second 
class institutksns. in a world of growing economic competition and social 
complexity, it is the university to whk:h ttie state turns for assistarKe (in 
Choosing Quality: Reducing Conflict Between theJStaie and the University, 
1987). 

The quality of a state's educational system is important not only with regard to the more 
direct relatkxiships to economic development - such as provio'r j quality teachers, 
human resource devek)pment, basic and applied research, techrK)k>gy transfer, and 
stimulating existing and new business devetopment - t>ut also through the 'allocative 
at>ility* that educatkxi creates. Education enhances the ability of individuals to make 
infonned chotoes, to better match skills with jobs, and to adjust to changes In the job 
market. Other important outcomes have been summarized by Bowen (1977) in his 
comprehensive review of the evidence relating to the benefits of a college educatk>n. 

• A college education has a positive effect on citizenship, practk^l competence for 
family life, and personal health (which is obviously important to economk: produc- 
tivity); 

• College graduates are more interested and informed atxxjt political and publk; affairs, 
are more likely to be registered voters, are more likely to vote, and are more active in 
community affairs; 

• College graduates are more likely to be future-oriented with a stronger commitment 
to their chikiren's education and welfare. 

These outcomes are no less important to securing the state's economic future than are 
those more directly related to ecorxxnic devek>pment activity-both are affected by the 
availatMlity and quality of higher education. 

Discusskyw of educatk}nal quality are often approached from different perspectives with 
dissimUiar, often implicit, definMont of excellence which can be difficult to operadonalize. 
A summary of these differing perspectives and associated definitions of excellence has 
been offered by Morgan and Mitchell (1985) and is presented in Table 8. Approaching 
educatkxuri quality from these varying perspectives has the potential of creating dysfunc- 
tional dialog and can inhibit coordinated planning by those charged with making 
decisions about higher educatkxi instltuthxis and systems. For oxample, higher educa- 
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perspective-as revealed in the Coordinating Board's Statewide Higher Education Per- 
formance Indicators. State legislators often view quality from productive 
economy perspectives. College and university adrninistratorsnriighttaice a vaiue*^^ 
or producer-consumer quality approach in their discussions of educational excellence. 
The faculty may view quality primarily from a content or value-added perspective. 
Individuals and groups representing tHisiness and industry would most lilcely approach 
quality from a political ecorK)my perspective. Awareness of these various perspectives 
t>y those charged with coordinated planning is necessary for effective communication 
and productive effort. 

Ideally, consideration of the various perspectives on quality by the different Individuals 
or groups ctiarged with the task of coordinated planning would result in a more par- 
simonious definition of quality (and attendant indicators) thus providing for a more 
effective allocation of resources targeted toward improvement* 



Table 8 



Six Perspectives on Educational Excellence 



Perspective 



PolitiCAl economy approach 



Productivity approach 



Valua-addad approach 



Producar-ooriaumar quality approach 



Contartt approach 



Eclectic approach 



Short DeHnitlon 



ExcallarKe ia mtaaured by how wall 
achoola arKi collagea aupport and anhance 
the political and aconomic ttrangth of the 
nation. 

Excallanc* la maaaurad tsy how afficientty 
•choola and collagaa convait Inputs into 
outputa. 

Excallanca is maaaurad by how wall 
schoola and collagea enhance individual 
development 

ExeellefKe it detemiined by the quality of 
producera (feoulty) and conaumera (atu- 
denH). 

Excellence la judged by the quality and 
•copa of the curriculum. 



Excellence la evalualad on a variety of 
dimenak>na. Including effidenoy, affective- 
neea, and characteriatlGe of pertlcipanta. 



Representative Reports on Excellence 



Buaineee-Higher Education Fonim, 
'Amarica'a Competitive Challenge* 
Jmak rce on Education for Economic 
Growth. 'Action for Excellence' 

Natfonal Science Board Commiaaion on 
PreooHege Education, 'Educating 
Americana for the 21 at Century* 

Southern Regional Education Board. 'Meet- 
ing the Needa for Quality in the South' 



John Ooodtad, 'A Place Called School- 
Theodore Sixer, *Horace*a Compromita' 



Mortimer Adier, *The Paideia Propoaal* 
John Ooodlad. *A Place Called School* 
The College Board, 'Acedemic Preparation 
for College- 

Emeal Boyer, 'High School: A Report on 
Secondary National Commiaaion on Excel- 
lence in Eduoelion, 'A Naition at RIalC 



Source: Morgan, Anthony W.. and Brad L MitchelL 19S5, The Queet for Excellence: Underlying Policy laauea.- Higher Education: Hand- 
book of Theory and Reaaarch, vol. 1, New Yorlc: Agathon Preaa. 



Higher Education Research Capacity and Economic Development 

An additional context for assessing institutional and system quality, and one having an 
important bearing on economic development, is research. The research capacity of a 
state's higher education system (as determined tsy federal R&D funds acquired) has t>een 



found to be related to increases in the numt)er of txjsiness estabiishments as well as to 
growth in aggregate income and to iricreases in per capita income via the production of 
growth in higher qu^ jobs (Jones and Vedttz. 1988). Also, in a 1982 study of factors 
affecting high techrx)logy business regtorwl site location decis i ons prepared for the 
Economic CorrvnMteee of tfie U.S. Congress, academic institutions ranked fourth among 
twelve determinants related to plant relocation decisions. While the research capacity of 
acadernic institutions per se was not specifically noted, the reputation of a state's colleges 
and universities, primarily its major research universities, is heavily dependent not only 
upon admissions standards, tfie strength of their various programs, and the quality of 
their matriculating students, but also upon their perceived strength as research institu- 
tions. Other major factors affecting site location decisions were the availability of sidlled 
technical and professional labor, labor costs, and tax climate/structure (Premus, 1982). 

Higher education system research capacity is important for attracting new business 
expansion to tfie state, and also for enfiarx;ing the system's capacity for technology 
transfer and for stimulating growth in existing businesses that seek to devetop a com- 
petitive edge in manufacturing and new product devetopment States are keenly com- 
petitive as tfiey vie for cajaturing an irK:reasing share of imernatkxiai arKi natkxial busi 
expansk>n. Missouri's major regkxial competitor states in this arena (as identified t>y the 
Missouri Department of Economk: Devetopment) are Artcansas, Iowa, Illinois, Indiana, 
Kansas, Kentucky, Minnesota, Netxaska, Oklahoma, and Tennessee. Missouri's positton 
relative to its competitor states on research capacity and other iactors related to 
economic development provides a means for assessing the ;;,iate's comparative 
strengths and weaknesses in seeking to formulate poik^ and implement plans for future 
ecoTKxnk; devetopment efforts. 



Research Funding and Missouri's Higher Education System 

One useful context for assessing state higher educatton system research capacity is by 
conskJering expenditures for research and devek^pment at doctorate-granting institu- 
ttons. A summary of research and devetopment expenditures for Missouri and its 
competitor states fOr tfie period 1 980-1 987 is presented in Table 9. The data show that 
R&D expenditures at Missouri's doctoral granting institutkxis (both public and private) 
have grown at a yearly rate of sli^ly over 9 percent (the nattonal average is 10.45 
percent) and that expenditures at Missouri instituttons have remained, on average, about 
30 percent higher than the average of doctoral granting instituttons of our competitor 
states. Only two of the competitor states (Illinois and Minnesota) fiave consistently shown 
larger R&D expenditures tfian Missouri. Addittonal comparisons are shown for Missouri 
and what may tse considered as 'aspiratton states.* These states (T exas, North Carolina, 
Mtohigan, and Ofito) might be viewed as those provkling a level of aspiratkxi for select 
features of Missouri tong-range economto and higher educatkxi devekspment efforts. 
Comparatively, Missouri's R&D expenditures have remained, on average, about 52 
percent less than the average of these four aspiratk>n states. 



Tabl«9 



R&D Expenditures at Doctoral Granting Public and Independent Institutions: 
Missouri and Competitor States, FY 1980-87 (in thousands) 



Average 
Rate of 
Change 





1980 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


•»80-87 


u s Tot 


5.960.505 6.733.086 7,207,151 


7,761,865 8,484,591 


9.550,88010,769,0681 1 .930,997 


10.45% 


MO 


11Z738 


123,023 


129,450 


135.668 


150.526 


161,450 


186.836 


207,020 


9.13% 


AN 


26.637 


26,353 


32.349 


27,315 


26.616 


30,051 


35.379 


35,529 


4.95% 


lA 


94.582 


10^992 


110,710 


119,646 


119.257 


^^Z,222 


146.269 


157.482 


7.61% 


n. 


238,200 


265,282 


284,980 


3ia037 


357.285 


392,793 


438,991 


498,221 


11.14% 


IN 


101,426 


121,615 


123,329 


133,671 


144,994 


158,983 


176,374 


188,086 


9.34% 


KB 


49,398 


55,336 


56,411 


63,655 


71,348 


80,144 


90,579 


93,931 


9.71% 


KY 


36.502 


42,275 


46.201 


49,496 


52,647 


53,790 


68,552 


78,008 


11.72% 


MN 


119,06* 


133,057 


146,466 


151,441 


158,223 


173,322 


201,743 


222,381 


9.41% 


NE 


42.357 


47,734 


53,018 


53,753 


53,801 


60,612 


69.765 


71,730 


7.97% 


OK 






71 173 


87 072 


91 386 


96 407 


88 876 


99,116 


11.79% 


TN 


61,358 


70,264 


67,178 


71,873 


78,881 


107,280 


123.668 


144,144 


13.53% 


woi 1 ipvuiw 
StMAvg. 


81,761 


93,283 


99,182 


106,996 


115,444 


128,560 


144.C20 


158,863 




Mo% 


37.89% 


31.88% 


30.52% 


26.60% 


30.39% 


25.58% 


29.73% 


30.31% 




b«lowAvg 






















346.215 


415,788 


454.235 


511,402 


557,508 


632,891 


723,073 


810,993 


12.98% 


NC* 


128.129 


154,033 


164.706 


180,364 


208,582 


254,370 


281,929 


313,819 


13.77% 


Ml* 


216,699 


235,750 


226,172 


249,580 


283,708 


301,391 


342,031 


396,786 


9.21% 


0H« 


181.676 


199,994 


201.998 


209,839 


231,339 


261,447 


287,670 


328,772 


8.94% 




218,180 


251,391 


261,778 


287.796 


320,284 


362,525 


408,676 


462,593 


11.38% 


Mo% 


-4a33% 


•51.06% 


-50.55% 


-SZ86% 


•53.00% 


•55.47% 


-54.28% 


-55.25% 

























80urc»: Nittooil SdfiPt F o u nd rtoni DMiton of Scltnc— H— oufo— Studtt, 1969. 
• 9lii— providin g altytiol atplrniootef Ml— OMfi •conomie d«v*lopfiiMt •llortt. 



Federally Financed R&D Expenditures: Missouri and Competitor States 



The afnounts of Missourf and competitor state R&O expenditures that were federally 
financed for the period 1980-1987 are shown in Table 10. Federally financed R&O 
expenditures reveal an institution's or system's ability to secure research funding from 
the various federal sources and can reflect, to some extent, the perceived quality of 
research programs/institutions. TTie data show an average annual increase of 7 percent 
in expenditures for Missouri's doctoral granting institutions vvith a national average 
Increase of 8.75 percent. Federally financed R&O expenditures at Missouri's public and 
private institutions have, on average, been 42 percent higher than the average expendi- 
tures of Its competitor states. Illinois is the only competitor state that has consistently 
outperiormed Missouri in this regard. Compared to the aspiration states. Missouri's 
annual rate of increase has been about 2 percent less and expenditures for R&D have 
averaged about 51 percent below aspiration state averages. 

Although Missouri's federally financed R&O expenditures have consistently been sig- 
nificantly higher than all but one of our competitor statea, the major portion of these 
expenditures for research and development at the universities can be accounted for t>y 
the private institutions in the state. Of the $113,458 million in federally financed R&O 
expendit. for FY 1987, the University of Missouri system campuses accounted for 
$2tS.021 million (23 percent). Washington University In St. Louis received $77,757 million 
(over 68 percent). 



Sources of Higher Education RAD Support: Missouri and Competitor States 

Relative contributions to R&O expenditures at doctoral grantirig institutions lay various 
sources for Missouri and competitor states for FY 1987 are shown in Table 1 1. In 1987, 
Missouri's R&O expenditures were $207.02 million which was about 30 percent higher 
than the average of our competitor states. The distribution of these funds by source 
shows that the federal government provided $1 1 3.458 million (55 percent) ; state and local 
governments, $11,779 million (6 percent); industry, $19,122 million (9 percent); and 
institutional funds accounted for $50,268 million (24 percent). All other sources ac- 
counted for $12,393 million (6 percent). Further inspection of the dollar amounts by 
sources shows that Missouri's expenditures from federal sources were about 40 percent 
higher than the average of our competitor states and that expenditures from industry and 
institutional fund sources were, respectively, 95 and 26 percent higher wfiich speaks well 
of industry and institutional support for Missouri's research and development effort. 

The distrit>ution of federal ot>iigations (grants, contracts, etc.) for research and develop- 
ment awarded to Missouri and competitor states' businesses, industries, agencies and 
colleges and universities by various agencies for FY 198718 shown in Table 12. Missouri 
ranked 19th in the nation, obtaining $614,622 million, which was more than twice the 
average of the competitor states. Over 90 percent of Missouri's funds, however, were 
received from only two sources; the Department of Defense (74 percent), and the 
Department of Health anr* Human Sen^ices (19 percent). Research and development 
obligations from the Department of Agriculture accounted for only 2 percer^ of Missouri's 
total and were 13 percen* less than the average for the competitor states. Obligations 
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for R&O from the Departments of Energy and Transportation, and from the Environmental 
Protection Agency, NASA, and the National Science Foundation were significantly less 
than those of the competitor states. Even though total R&O obligations to Missouri are 
sut>stantially larger, the competitor states show much more diversification in their acquisi- 
tion of federal funds for research and development while Missouri is heavily dependent 
upon defense-related grants and contracts for much of its R&D effort. 



Figure 14 

FEDERAL OBLIGATIONS FOR RESEARCH 

AND DEVELOPMENT IN MISSOURI FY 1987 
(Total - $614.6 million) 





Souros: NMlonal ScMno* Foundation 



The distritujtion of these federal fund ot>ligation$ within Missouri can be seen in Figure 
1 4. The txjik of the $61 4.6 million in federal R&D fund obligations was awarded to industry 
(69 percent). Universities and colleges acquired 21 percent or about $128 million with 
79 percent of these funds (approximately $102 million) coming from the Department of 
Health and Human Services. Of this $128 million, the University of Missouri system 
campuses received $28,194 million (22 percent) with the remainder going to private 
universities in the state. Federal R&O fund obligations to Missouri's colleges and 
universities from the Department of Agriculture were approximately $7.74 millton; from 
tha National Science Foundation. $9.03 million; from the Department of Defense, $3.87 
million; and from various otfier agencies, about $6.45 million. 
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Table 10 

Federally Financed R&D Expenditures at Doctoral Granting Institutions: 
Missouri and Competitor States, FY 1980-87 (in thousands) 



Average 
Rate of 
Change 





1980 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


1980.87 


U.S. Tot 


4,029,241 4,486,721 4,684,945 4,901,828 5,330,885 5,963.998 6,603,386 7,230.217 


8 75% 


MO 


70,926 


77,670 


81,047 


81,146 


86,630 


92.498 


102,725 


113,458 


7 00% 


AR 


7,177 


7,122 


10,759 


11,233 


10,004 


11,551 


1Z385 


12,257 


9* OS TO 


iA 


50.505 


54,267 


56,940 


61.524 


62.238 


64.106 


69,892 


76,862 


6.23% 


IL 


168.213 


184,733 


190,412 


204,722 


223,090 


240,113 


258,845 


293,929 


8.34% 


IN 


68,435 


80.341 


81,978 


83,705 


86,470 


97.004 


106,979 


111.413 


7 '5*5% 


KS 


25,694 


29,465 


24,659 


26,340 


29,156 


31.088 


35,552 


37.386 


O.UUto 


KY 


17,277 


1 7idd4 


18,959 


18,080 


19,317 


19.241 


24,963 


30,778 




MN 


68,463 


77,850 


83,044 


79.637 


79,489 


87,776 


100,308 


109,003 


7 07% 


NE 


17 noR 

1 / ,1/90 


17 11*% 




17 na 


19 702 


24 fi71 






in 'V>^ 

1 M.O£^ 


OK 


24,005 


22,557 


25,405 


25,204 


25,965 


30,420 


24,304 


25,908 


1 7A% 


TN 


42.218 


49,306 


45.650 


45,023 


49,695 


66,183 


74,096 


80,820 


10.37% 


Competitor 
Stat* Avg. 


48.909 


54,075 


55,649 


57,260 


60,513 


67,215 


73,582 


81.129 


7.55% 


MO% 
•bov*/ 

Mow Avg. 


45.02% 


43.63% 


45.64% 


41.71% 


43.16% 


37.61% 


39.61% 


39.85% 






















TX- 


211,847 


234,316 


241,080 


255,721 


275,001 


329,274 


368,797 


403,298 


9.74% 


NC* 


88,960 


104.954 


116,145 


124,260 


134,176 


156,591 


177,301 


195,177 


11.95% 


Ml* 


127.767 


136,249 


131,389 


145,751 


165,728 


175,312 


189,070 


208,017 


7.34% 


OH" 


117,786 


131,442 


133,077 


131,775 


145,823 


160.961 


177,417 


193,061 


7.42% 


Av«rag«* 


136,590 


151,740 


155,423 


164,377 


180,182 


205,535 


228,146 


249.888 


9.07% 


MO% 

•bovi/ 

tMlowAvg. 


•48.07% 


-48.81% 


•47.85% 


-50.63% 


-51.92% 


•55.00% 


■54.97% 


-54.60% 























Souro«: N«tion«l 8ci«nc# Foundation, OlvMon ol Scionco R to u fc#» Studlot, 1960. 
* SMm providing a Itvol ol aipiralion for MiMouri oconomic dovotep m oni tflorti. 

Note: or tho $113*466 miNion in Fodorol R&D (undo txpondod by Mtaoour* dooteral granttng inatituttona in FY 1967. Waihington Univar- 
•Hy accounted for $77,757 million and tha Univaraity of Miaaouri System (all campuaaa) accounted for $26,021 million. Olhar intttutiona 
accounted for tha ratnatnlng $9.66 mMion. 



Table 11 



R&D Expenditures at Doctoral Granting Institutions by Source: Missouri and 

Competitor States, FY 1987 (in thousands) 









SUteand 












Federal 


Local 


Institutional 


All Other 




Total 


Goyemment Governments Industry 


Funds 


Sources 


U.S. 


11,930,997 


7,230,21 7 


1 ,003,449 


7d4,00o 


2,109,547 


823,696 


MO 


207,020 


116,458 


11,779 


19,122 


50.268 


12.393 


AR 


35,529 


12.257 


9.352 


2,829 


8.028 


3.063 


lA 


157.482 


76,862 


16.651 


6,212 


49.668 


8,089 


IL 


498,221 


293,929 


30.610 


23,791 


117.826 


32.065 


IN 


188,086 


111,413 


15,772 


17,203 


37.627 


6.071 


KS 


93,931 


37,386 


20.031 


5,433 


27.607 


3,474 


KV 


7S 008 


30.778 


10,841 


6.715 


26.545 


3 129 


MN 


222«381 


109,003 


37.287 


11.056 


39.371 




NE 


7i Ton 


32,934 


16.074 


4,185 


14,976 


w,9\# 1 


OK 




25,908 


3,380 


6.738 


57.620 


Off / u 


TN 


^AA iAA 


80,820 


25,789 


13,792 


19,232 




Competitor 
Stat* Avg. 




81,129 


18,579 


9.795 


39.850 




MO%abov«i/ 
b«low Avg. 


wU.w 1 TO 


39.85% 


-36.60% 


95.21% 


26.14% 




7X* 


810,993 


403.298 


89,468 


46.29'i 


172,935 


98,997 


NC* 


313,819 


195,177 


54,897 


23.825 


25.757 


14,163 


Ml* 


396,786 


208,017 


30.343 


25.072 


103.788 


29,566 


OH* 


328.772 


193.061 


34.903 


22,360 


46.924 


31,524 


Avvragv* 


462.593 


249.888 


52,403 


29.388 


87.351 


43,563 


MO%abova/ 
btlowAvg. 


-55.25% 


-54.60% 


-77.52% 


•34.93% 


-4^45% 


-71.55% 


8oufc«: NaliontI 8ei*no« Foundation, OivMon of Sdonco Rmouiom StudiM, 1980. 
* SIMM providing • lovoi of aspiration for IMasouri aeofwrnie davaiepmanl alforts. 



Nolt: Of lh« t1 1 3.45S million in F«d«ral R&D fundt txp«nd#d by IMitMuri doctorAl granting instftutiont, W««hington Unlv«r»ity ac- 
counted for $77*797 million and lha Univtrsity of Mitaouri tyatam (all camupuaaa) accountad for $26,021 million. Ofthor inatitutiona tc^ 
countad for tha ramaining tO-68 million. 



Tabl«12 

Federal Obligations for Research and Development, by Agency: Missouri and 

Competitor States, FY 1987 (in thousands) 





Total AfHcwitaivC 






1 

EiMi|jr 1] 


Btallh ft 
■mmSmt 


laiMlar 


lattM 


EPA 


NASA 


NSF 


us. 






402,148 35,083,844 


4,754.118 


6,569,664 


403.520 


324.342 


348.244 


3,770.248 


1.469,076 












2.201 


115.510 


9.843 


1.053 


499 


5,631 


11,146 


AR(43) 






r^A 


12.327 


390 


26,120 


3291 


586 


243 


441 


1.911 


IA(33| 


162,127 


25.294 


168 


48,702 


16,786 


54.173 


2,464 


450 


900 


6,922 


6,248 


IL(16) 


826»964 


30,736 


863 


227.580 


286.960 


183.449 


3.021 


3.313 


3.163 


14,015 


71.864 


IN (28) 


330,429 


9.340 


122 


213.816 


15.614 


52.247 


2.551 


4.456 


1.235 


5.735 


34.302 


KS(30) 


94.OS0 


9.428 


15 


53,191 


1,646 


19.552 


2.775 


254 


798 


2,519 


3,881 


KY(4a) 


62,163 


9.596 


26 


11.530 


1.407 


31.386 


2.487 


1,032 


946 


792 


2,982 


MN(21) 


506.464 


16.906 


355 


310,846 


4.778 


125.313 


11,024 


1,447 


6,809 


11.960 


17,024 


NE(44) 


46.922 


y 4,793 


235 


10.817 


492 


14,456 


2.654 


333 


60 


853 


4,260 


0K(3^ 


101.778 


12,253 


3.113 


29,513 


13,523 


16,100 


3.225 


5.368 


10,380 


3.795 


4.528 


TN(17) 


731,962 


6.702 


720 


357,107 


226,851 


90.210 


2,661 


434 


20.054 


16.611 


10.612 


Cofnp«i 

State 

Av«r*g« 


292,621 


14.204 


562 


1?7,543 


57.045 


61.299 


3.617 


1.768 


4.457 


6,364 


15.761 


M0% 
•bev*/ 


110.04% 


-13.20% 


21.89% 


257.31% 


-96.14% 


88.44% 


17Z11% 


^.44% 


-88.80% 


•11.52% 


-29.28% 


Avg. 
























Avg. P«r- 
cant Dis- 
tribution 
Comp«L 

St«tM 




10.74% 


0.45% 


38.05% 


10.09% 


27.46% 


2.70% 


1.13% 


1.85% 


2.26% 


5.32% 


MO Par. 
e«ntO<«- 

tribulion 




2.01% 


0.11% 


74.15% 


036% 


18.79% 


1.60% 


0.17% 


0.06% 


0.92% 


1.81% 


TX(7)* 






987 


1.534.447 


17.687 


250.430 


4.582 


11.216 


15.675 


345,510 


38.570 


NC(20)* 


583.706 


24,683 


754 


190,912 


6.123 


250,868 


3.061 


20,373 


54,448 


6,866 


25,587 


Ml (22)* 


463,382 


14,488 


4.772 


200,635 


27.947 


148.920 


5.141 


2,065 


6.068 


13.803 


39,553 


OH (11)* 


1.863,723 


13,290 


222 


1.347.742 


55.936 


151.621 


2.801 


7.060 


32.009 


230,848 


22.405 


Av«rag«* 


1,292.975 


23,607 


1.684 


818,434 


26.923 


200.460 


3,849 


10.176 


27,050 


149.262 


31,531 


M0% 
above/ 


•32.48% 


^7.77% 


-59.32% 


-44.32% 


-91.62% 


•42.36% 


156.79% 


•89.65% 


-96.16% 


-98.23% 


-64.68% 


balow 
Avg. 
























Avg. Ptr* 
iHbution 


2.48% 


0.30% 


54.05% 


2.72% 


23.58% 


0.49% 


1.20% 


3.26% 


7.98% 


3.96% 





Soutm: National Scianea Foundation, Divition of Soianea RaaoufoM StudlM. 1989. 

* SMtoa providing a laval of aaplraMon for Miaaourl aoonomie davalopmanl afferti. 

Nola: Numban in paranlhaaaa indioata national rank ralatlva to total fadaral R&D obligationf . 
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Other Comparative Features of Higher Education: Missouri and Competitor 
States 



AcommiOnait 
toimprwmg 
fducatioHQl tptttUty 
is necessary fitr 
stcuringlhe 
long'4enn vUaUty 
of the state'Ss economy. 



Research capacity and performance, while providing a useful measure for describing 
higher education systems and institutions, is not the only factor to bo used in charac- 
terizing the contritMJtion of higher education to a state's economic vitality. The develop- 
ment of human resources is the sine qua non of education and economic development. 

Changes in enrollments and degree completions, reflect, to a large extent, a higher 
education system's ability to provide access to its citizenry. Percent changes in enroll- 
ments and degree completions for the period 1975 to 1985 for Missouri and competitor 
states are shovvn in Table 13. The data show that Missouri's public sector postsecondary 
enrollments in both two- and four-year institutions have not kept pace with the percentage 
increases in enrollments of the competitor states. TTie area of major difference is with 
enrollment in two-year institutions where the average 1975-1985 increase for the com- 
petitor states was almost 64 percent This may, however, merely reflect rapid increases 
in the number of new community colleges established in the competitor states (which is 
also suggested by their percent change in associate degree completions). Missouri, with 
a stable history of providing community college access, shows a healthy 41 percent 
increase in associate degree completions and shows higher than average increases in 
bachelor's and master's degrees conferred. What is of sonfie concern, however, is 
Missouri's almost 20 percent reported decrease in the number of doctoral degrees 
awarded between 1975-85 as compared to the national and competitor states' averages 
of about a 3 percent decline. However, it should be noted that within Missouri's public 
institution sector the percent change in doctoral and first professional degrees awarded 
between 1981 -88 increased 3 percent to 986 but remains about 8 percent less than the 
1 ,070 degrees conferred in 1984. Since over 20 percent of the nation's faculty are over 
age 55 it is imperative that the flow of Missouri's ablest students through the education 
'pipeline* be inaeased to provide for the current arKl future faculty needs of the state and 
nation. 



While stimulating a state's overall economic development necessarily involves a multi- 
faceted approach to address the numerous factors associated with a healthy and 
growing economy, enhancing the recognized quality of the educational system in- 
frastructure is a true measure of a state's commitment to the demonstrak)le relationship 
between education and economic development. A commitment to improving education- 
al quality is a necessary antecedent for securing the long-term vitality of the state's 
economy. 

The Coordinating Board for Higher Education has initiated many new studies to aid in 
further policy development to support its public policy goals of quality, efficiency, and 
effectiveness and to ensure that Missouri's system of higher education remains respon- 
sive to the new demands for an educated work force at)le to compete in a technok>gk:al 
society and an increasingly intematkxial economy. Missouri's success in meeting the 
challenge of these new derriands and securing its econornic future wiN require ensuring 
that the state's citizens receive the highest quality of education po8Sit)le by provkjing the 
very boat in teachers, programs, and equipment. To do less, is to risk Missouri's future. 
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Table 13 



Percent Change in Select Features of Postsecondary Education: Missouri and 

Competitor States, Fall 1975 to Fall 1985 

Total EimU* TotalFTE P«Mk47r. RMMklyr. PriTste4yr* 



Enrollment 
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EnroUmtnt 
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i 70 
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1 1 . / 70 
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£ 1 




lA 


2b«770 




,5770 


Of .sf^ 
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A1 ML 

O 1 ,U70 


iq ood 


in ft^ 

1 U.OTO 


1 .070 


IL 


16.2% 


7.0% 


^.3% 


32.8% 


10.6% 


20.3% 


4.2% 


-0.3% 


•4.9% 


IN 


17,2% 


13.1% 


9.3% 


151.9% 


•Z9% 


129.1% 


7.8% 


-31.5% 


-21.4% 


KS 


17.0% 


4.5% 


4.8% 


56.2% 


11.7% 


27.3% 


-0.2% 


-2.0% 


1.8% 


KV 


13.2% 


9.3% 


-0.9% 


36.9% 


13.3% 


103.2% 


-3.6% 


-24.3% 


16% 


MN 


19.7% 


15.5% 


6.3% 


61.4% 


23.6% 


27.8% 


12.2% 


19.3% 


-2.0% 


NE 




17 1% 


12.6% 


112.2% 


21 5% 


80 4% 


•0 6% 


10 0% 


•14.4% 


OK 


15.4% 


10,7% 


3.3% 


55.1% 


0.6% 


30.6% 


-1.5% 


-3.1% 


-18.9% 


TN 


7.4% 


3,9% 


-6.5% 


50.1% 


1.8% 


95.5% 


^.4% 


•12.2% 


3.3% 


Comp«titor 
Stilo Avg. 


18.2% 


11,5% 


6.7% 


63.8% 


9.6% 


66.3% 


3.0% 


-1.2% 


-3.1% 


7X* 


23.3% 


15.5% 


17,5% 


35.1% 


11.3% 


44.8% 


12.5% 


24.2% 


19.3% 


NC* 


30.0% 


15.1% 


15.7% 


53.7% 


2^4% 


34.3% 


6.8% 


18.1% 


-15.5% 


Ml* 


Z2% 


-2.5% 


-5.3% 


5.3% 


14.4% 


40.5% 


3.6% 


-20.7% 


•23.0% 


OH* 


18.0% 


11.3% 


9.9% 


18.9% 


4.4% 


52.9% 


-5.5% 


3.1% 


-7.7% 


Av»f«g«* 


16.4% 


9.9% 


9,5% 


28.3% 


13.1% 


43.1% 


4.4% 


Z5% 


-2.7% 



Source: 'Historical Trondo: SMo Education Facto 1975 to 1965." National Cantor for Education Statistics, Saptoml>or 1968. 
* Statas providing a lavol of aspiration for Missouri Economic dovolopmont sfTorts. 
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